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- Syl oa : 
This is it! 
THE QUICK-CONNECTIVE PNEUMATIC COUPLING THAT 
GIVES YOU THESE BIG ADVANTAGES 


HANSEN 


SERIES 3-RL 


Cal, [cid Rel el 4 
COUPLING 









ONE-WAY SHUT-OFF 


@ Compactly designed, the Hansen Series 3-RL Coupling effectively 
handles far more volume than any coupling of equal dimensions. On 
any job requiring +4” to 's" connections — from the air line to the 
air tool—this single size Hansen Ring-Lock Coupling — with com- 
pletely interchangeable Sockets and Plugs—does it all—makes it easy 
to keep stock of parts in balance—holds inventories to a minimum. 








To connect, merely push Plug into Socket. To disconnect, just turn 
the sleeve. Locking ring provides positive lock and assures tight fit. 






Sockets with aluminum bodies are available for use with small hand- 





operated air tools. 



























-+——— HANSEN SERIES 3-RL 
nn wear 
a StS 


ed. at | 


@ Smaller — Lighter. 


@ All Series 3-RL Sockets and 
Plugs are interchangeable 





reduces stock inventory to a 





minimum Relative size of ordinary 
coupling required for effective 
handling of same volume 











@ Positive Locking. 
















@ Equipped with automatic 






sleeve lock. Write for Descriptive Literature 


THE HANSEN “4M MANUFACTURING COMPANY 


403:1 WEST 150th STREET . CLEVELAND 11, OHIO 
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For Dependable Power and Control... 


Hanna LP 
AIR & HYDRAULIC CYLINDERS 


Hanna 
FLUID @ POWER CYLINDERS 


The new Hanna T750 Series cylinders are the 
last word in smooth, dependable performance. 
These rugged, compact cylinders are built for 
air operation to 250 p.s.i. and oil or water opera- 
tion to 750 p.s.i. Many mounting styles and 
interchangeable heads make these cylinders 
exceptionally versatile. Available in 1/2”, 2”, 
24" and 3” diameters. 


WRITE FOR CATALOG 750A 


For low pressure air and hydraulic operation. 
Thousands of varied applications have proved 
the quality and reliability of these Hanna cyl- 
inders. Bore sizes range from 4” to 14”. These 

/linders, combined with Hanna T750 Series 
cylinders, offer a complete range of cylinder 
sizes and mounting styles. Made in any practical 


stroke length. 


WRITE FOR CATALOG 236B 





Hanna 
AIR AND HYDRAULIC VALVES 


Designed to provide most efficient control for 
Hanna cylinders — ideal for other fine control 
jobs too. Many types available for hand, foot 
and electric operation, speed control, pilots and 


master for automatic and remote control. 


WRITE FOR CATALOG 254 





Hanna Filters, Lubricators, Regulators, Traps 


These accessories provide complete 
protection for precision-built cylinders 
and valves—will keep maintenance 
costs at a minimum. 


Write for Catalog 105 





Hanna HP 
HYDRAULIC CYLINDERS 


Hanna HP cylinders are without equal for 
strength, precision and power. For operating 
pressures up to 1500 p.s.i. Bore sizes range from 
114” to 8” in a complete selection of mounting 
styles. Heads are fastened directly to the cyl- 
inder tube, giving clean appearance. 


WRITE FOR CATALOG 233B 





find a simple low-friction seal 
that’s dependable over a wide ambient 


problem: 


temperature range 


minnesota rubber’s 
money-saving new 





evidence: 





STEWART-WARNER’S “ALEMITE FARM GuN #4026A”’ uses a QuaD RING (Q-30) as a 
follower ring to seal the grease in the cylinder. Basic requirements were low friction 
plus dependable sealing ability at a wide ambient temperature range. This new unit 
was greatly simplified because the Quap RING eliminated several parts previously 


required in guns of this type. The contoured lips of the QUAD RING absorb the vari- 
still effecting a seal with considerably less squeeze than 


giving longer life. 
1-lip action even seals at 0 to 


itions of standard tubing 
No parting line on sealing 


an O-ring. This low squeeze produced less friction 


Quap RINGs are injection molded. Denser, tougher 
psi! Only 60-100 micro-inch groove finish needed 


surface. Eliminates “spiral twist” 


free samples and data: Free samples of QuAD RInNGs are available with 
a descriptive brochure containing technical information and installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
101, 3630 Wooddale Ave., Minneapolis 16, Minn., Phone: West 9-6781 
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Helicoid Gages = HYDRAULICS 


Published monthly by 
INDUSTRIAL PUBLISHING GROUP 


Why HELICOID |..." 
Cleveland 13, Ohio 


1240 Ontario St. 


. ia] . 
IRVING B. HEXTER President 
IS t c ; LESTER P. AURBACH 
Execut i 


Quality Gage | EDWIN M. JOSEPH 


7 BUSINESS STAFF 

or BENNETT H. HORCHLER Genera! Manager 
WILLIAM L. JERSE .. Product Manager 
N. G. KISER rculation Director 
HAROLD BEHM 


SALES OFFICES 


CLEVELAND 13 SUperior 1-9622 


Acaloy Case Helicoid Gage a 0. Sarees 

Suitable for tap water, steam, 

inert gases, oils, coal gas and } 24 Z NEW YORK 17 

many chemicals. 2 LEE HAAS. Eastern D 
RONALD ROSE 


4 R 


MUrray Hill 7-3420 


t Manage 


CHICAGO 11 WhHitehall 3-1655-56-57 


CHARLES F. GEYER, Manager 
S. R. TRACY 


Built RIGHT Bali Mihonn Av 


DUnkirk 9-9364 


Room 1613 


Exclusive HELICOID gearless move- | LOS ANGELES 5 

ment. Bourdon tubes of maxi- ALAN T. CAZIER, Manager 

mum endurance life. Gives high 3460 Wilshire Bivd.—Room 1003 
; aie gn Helicoid Chemical Gage 


est degree of sustained accuracy. : : 
Suitable for chemicals and LONDON S.W.1 Victoria 2608 


other viscous liquids which 
Stay RIG HT might corrode or clog Bour- oe 6 SS 
don tube. 


No gear teeth to wear out. Con- 

venient external pointer adjust- 

ment. Protected from sudden >, Sesmiamn Waites Co. Unead Us. 
overpressure or pressure reduc- : ‘ —_ 

tion. 


Sold RIGHT 


Experienced HELICOID gage engi- 

TION & AIR CONDITIONING, PRECISION 
neers are available to help you | WETAL MOLDING, FLOW, INDUSTRY & WELD- 
choose the gage you need. Dis- ING, OCCUPATIONAL HAZARDS, MATERIAL 
i} e asl : Aestey Square Mush Case HANDLING ILLUSTRATED, and WELDING ILLUS- 
tributors are conveniently located. This is a weather-proof case TRATED, Member, Business Publications Audit of 
Write for the name of the one — and ideal for use in sym- 
nearest you. metrical panels. 


ted States and possessions— 

- Canada—$6.00 per year; Foreign— 

A¢Eco ] er , except United Kingdom. United 
i i iViSi ydor ription £ 2.5.0 per year, payable 

Helicoid Gage Division Rinne » & 250 per veer, payable 

' All sut ptions subject to in 


AMERICAN CHAIN & CABLE Givideal ecceptance by the publisher. 


Accepted as controlled circulation publication at 


929-H Connecticut Avenue + Bridgeport 2, Connecticut Pontiac, Illinois. Please return 3579 forms to 1240 
Ontario Street, Cleveland 13, Ohio. 
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DON'T GAMBLE | Remember also — 


WITH YOUR HOSE ASSEMBLIES ! for specials 
SPECIFY “ANCHOR” 





ANCHOR HOSE AND TUBE 
COMBINATION ASSEMBLIES 
} OFFER IMPORTANT 
They are one of your most vital ADVANTAGES 


hydraulic components Representative of many special types of as- 
. semblies being developed and manufactured 
Let me send you literature on Anchor by Anchor, are the two illustrated below. 


“exclusives” and standard Hose Assem- They combine hose and tube in any propor- 
blies, Couplings and Fittings that will &, BAP tion of length, in any shape and with any 
interest you. Ask for them by number. * ? choice of coupling style such as: the Anchor 
| exclusive SAE Standard Split-Flange Cou- 

ee | plings, the Clamp Types, or Pressed-On Cou- 


| plings, to satisfy specific requirements. 


Among the many advantages of this type of 
assembly are: 

1. Saving of space 

2. One less joint 

3. Shorter bends made possible 

4. Neater and easier installations 


5. Lower initial cost of assembly 


Bulletin No. 100 — 
Pressed-On Hose Assemblies. 
Bulletin No. 200 — 
Adapters, Adapter Unions and 
Pipe Fittings. 

Bulletin No. 300 — 
Anchor's Clamp Type and Re- 
usable Hose Assemblies. 
Bulletin No. 55-SF— 
Anchor’s exclusive Split-Flange 
Couplings—SAE Standard, Page 
780, 1955 SAE Handbook 











Send along specifications on 
your special problems 
for recommendation 


Gindly (inchor 


We invite you to send us a description of 
all of your hose assembly problems for rec- 
ommendations. Anchor Coupling Co. Inc., 
306 North Fourth Street « Libertyville, illinois | 306 North Fourth Street, Libertyville, Illinois. 
Branch Offices: Dallas, Tex.; Plymouth, Mich. Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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TAYNEW , 


Dollinger makes ALL TYPES of filters as shown 
on this page, plus special filters for unusual filtra- 


PIPE LINE FILTERS 


Model CPH Model CVH (Vacuum) 
Pipe Line Filter Pipe Line Filter 
Bulletin 200 Bulletin 200 


Model AAPHS Model HPH and AHPH 
Absorption) (High Pressure) 

Pipe Line Filter Pipe Line Filter 
Bulletin 200 Bulletin 200 


tion problems. New users of one spec ific type of 
Slaynew filters often find a second Dollinger 
filter performs a great, added service in other 
processes or oper ations Perhaps we can serve 


major or other filtration needs of your plant. 


LIQuUID FILTERS 


{ “ 
I Model HE (Sump) Model ELS (Pressure 
Liquid Filter q Liquid Filter 


Bulletin 33 Bulletin 300 


| 


—————— 


\ all types of FILTERS for 


aa 
* 


\ every INDUSTRIAL NEED 








INTAKE FILTERS 





Model OR ’ 

Sround Level Model DS (Silencer Model D (Outdoor) Model C (indoor) 
Air Intake Filter Air intake Filter Air Intake Filter Air intake Filter 
Bulletin 10 Bulletin 100 Bulletin 100 


Bulletin 





VENTILATION FILTERS 


A Dry ond 


Electro-Staynew Electro-Stoynew Automatic Viscous Panel 
Mist Collector Precipitator Ventilation Filter Ventilation Filters 
Bulletin 420 Bulletin 400 Bulletin 500 Bulletin 600 and 700 











Bulletin Numbers, for 


Write, using 
‘ E complete information on any of the 
PROTEC Staynew filters illustrated. Consult 
; TERS Dollinger engineers on any special fil- 


IYNEW FI 
RPORATION SN ca ood tration problems—no obligation. Dept. 
co 63 Centre Park, Rochester. 





LIQUID FILTERS, PIPELINE FILTERS, INTAKE FILTERS, HYDRAULIC FILTERS, ELECTROSTATIC FILTERS, DRY PANEL FILTERS, VISCOUS PANEL FILTERS, LOW 
PRESSURE FILTERS, HIGH PRESSURE FILTERS, AUTOMATIC VENTILATION FILTERS, NATURAL GAS FILTERS, SPECIAL DESIGN FILTERS, SILENCER FILTERS 
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"BER Wy pRO-LI 


Increased production without a sacri- 
fice of precision is the quest of Amer- 
ican industry in this era of automation. 
Hydraulic cylinders are a vital com- 
ponent in today's automatic ma- 
chinery. In the Model J Hydraulic 
Cylinder, Hydro-Line has designed 
and built an automation cylinder 
that not only meets all JIC and in- 
dustry standards but assures unin- 
terrupted performance and safety 
for both heavy duty work and non- 
shock service. 


Wide Choice of Mountings 
“JA” FIXED FOOT MOUNT 
“JC” CLEVIS MOUNT 

“JR" REAR FLANGE MOUNT 
“jJX"’ BASIC CYLINDER 

“JB" ROTATABLE FOOT MOUNT 
“JF” FRONT FLANGE MOUNT 
“JT TRUNNION MOUNT 
SPECIAL MOUNTINGS 


MANUFACTURING CO. 
ROCKFORD, ILLINOIS 


5605 PIKE ROAD. 


5 PRESSURE ts on 
if SPEED PRODUCTION. 
DEPEND ON... 


SERIES J” 
2000-3000 P. S. | 


NE 


CYLINDER TUBE—All-steel, heavy wall, 
precision bored and honed for the most ex- 
acting machine tool applications. 


PORTS—Ports are of adequate size and 
completely unobstructed to allow unrestricted 
flow. 


END CAPS— Unbreakable end caps and 
mountings machined from solid steel bar stock 
. designed for lifetime, trouble-free serv- 
ice. End caps are retained by heat treated 
socket head cap screws. 


REMOVABLE CARTRIDGE GLAND— 
This is a heavy duty bronze package-type 
gland which incorporates self-compensating, 
non-adjustable, leak-proof lipseal and wiper- 
seal designed to wipe both ways so as fo 
provide dry rod on outstroke, a dirt free rod 


Piaie 


on instroke. Cartridge easily removed without 
disturbing cylinder assembly. 


CUSHION ADJUSTMENT AND BALL 
RETAINER— Interchangeable cushion adjust- 
ment and cushion ball check provide simplicity 
and easy maintenance. (Cushions optional.) 


PISTON RODS—Heoat treated, stress 
relieved, ground, polished and hard chrome 
plated piston rods for maximum rigidity, long 
life and resistance to scoring. 


WRENCH FLATS AND ROD ENDS— 
Wrench flats and rod ends designed to fa- 
cilitate replacement of seals and cartridges 
without dismantling cylinder. 


PISTON RINGS—Step-cut joint piston 
rings seal in both directions assure long life 
and minimum leakage. 


Write for Data on the Complete Line of Hydro-Line Air and Hydraulic Cylinders 


Gentlemen: 


Please send latest literature and specifications on Hydro-Line 


Hydraulic cylinders. 


NAME: 





TITLE: 





FIRM: 





ADDRESS: 





CITY: 


STATE: 








HYDRO-LINE REPRESENTATIVES IN ALL PRINCIPAL CITIES FOR CONSULTATION, RECOMMENDATIONS AND DATA 


January, 1956 
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Fluid Power/ Lines 


about Applied Hydraulics 


Nothing reflects the growth of a field more than the literature written about it in 
periodicals and text books. Looking back over the past 25 years of published material in 
the fluid power field classified in this issue, we can view the progress made in this time. 
Much of it ties in with the political and economic picture of the time, and we are re- 


minded of inflations, deflations, and wars we have been through. 


Back in the early 30°s the economic picture was 
dark, radio was still in its infancy—television was a sci- 
entific fancy—and people in the machine tool industry 
were beginning to talk about the potential of hydraulics 
and pneumatics. In comparing hydraulic to mechanical 


feeds, the hydraulic advantages of flexibility, cushioned 





effect on tools, ease of control. safety factor. and lower 





power consumption were being recognized. Hydraulic 
motors were already in the picture, and though it wasn’t 


called “automation,” hydraulic and pneumatic equipment 














for loading and unloading individual machines was the 
subject of an article. In 1932, Walter Ernst presented his 
paper on the influence of oil compressibility on the speed characteristics of presses. Ger- 
man 10,000-ton forging presses were coming in for some attention in this country. 


In 1932, prohibition was repealed and though we didn't notice any drastic effects on 
the development of fluid power, the field was certainly enjoying a healthy progress. New 
applications were being found for the excellent speed control characteristics of hydrostatic 
drives. Electrical controls began to woo fluid power, and the courtship was being talked 
about in the best of engineering circles. “Hydraulically Operated. But Electrically Con 


trolled” is a typical title reporting this affair. 


As the fields of plastics and die casting gained 
importance, fluid power tagged right along making pos- 
sible the machines that today produce a great myriad of 
articles. In mobile equipment too, engineers were asking 


“What About Hydraulic Controls?” Tension and speed 





control in the continuous web process industries was 








inother area to which fluid power brought its exceilent 





speed control and synchronization characteristics. The 














circuitry of fluid power was growing too, and new com- 





ponents were being developed to meet the ever increasing 


demands and capabilities of air and oil systems. 


That was only a few years before the great conflict 
into which fluid power put all its might. As America prepared her defenses, fluid power 
enlisted in the army and the navy, and quickly rose through the ranks. This was especial- 
ly noticeable in aircraft applications. By 1943, aircraft hydraulics no longer meant a closed 


APPLIED HYDRAULICS 











The use of Dyna-seals under bolt heads of the peri- 
scope mounting on the nuclear submarine Seawolf will 
provide positive sealing up to 10,000 P.S.I. Uncompromis- 
ing requirements of the Precision Dyna-seal were con- 
trolled by rigid specifications 

Use performance proved Dyna-seal to solve your 
problem. Its one piece bonded steel and synthetic 


rubber construction provides economy and dependa- 


bility ... eliminates special machining and over torquing 
of bolts 
Compression molded Precision “O” Rings protect Sea- 


assures vibration-proof lock washer action! 


wolf fuse boxes. Controlled quality, assured through 
rigid specifications and inspection, is your guarantee of 
reliable performance in your product. 
What is your sealing problem? There's an expert -— the 
Precision Engineer—ready to help you. 


Write for your free personal copies of the Precision handbook on “0” rings and the Dyna-seal Engineering Data Book. 


recision Rubber Products 


“ites CORPORATION S=™ 


> * 
- 


— Tt | Specialis j 


, 
‘ 


R 


Depf. 1, Oakridge Drive, Dayton 1, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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Model SVE valve-in-head Allen 
air cylinder. Electrically operated 


single air inlet; 8 or 110 volts 


Pays its way 
with the air 
it saves! 


Compressed air costs money. Conven- 
tional cylinders are fed that air 
through separate, remote valves 
When, with each stroke, the air is 
ejected from the lengths of connecting 
hose or piping, your du!lar loss is 
something to be concerned about! 
The valve-in-head ALLEN AIR 
Cylinder prevents this waste. This self- 
contained power unit, with its built-in 
valve, eliminates cumbersome hose or 
piping; a single hose is the only hook- 
up needed 
The air it saves is just one of the 
ways the ALLEN AIR Cylinder pays 
for itself For pneumatic operation 
of equipment, the ALLEN AIR Cylin- 
der gives the engineer a unit whose 
advantages add up to improved pro- 
duction, lowered costs. Its features in- 
clude 
1. 4-way directional valve 
2. Separate speed controls for 
advance and retract strokes; 
these controls are an integral 
part of the cylinder itself 
3. 4 bore sizes: 1%”, 2”, 3” and 
4”. 
4. Single air inlet 


The electrically-operated model 
shown is just one of 8 different valve- 
in-head ALLEN AIR Cylinders that 
pay their way with the air they save 


THE A. K. ALLEN CO. 


Agents in Principal Cities 


57 Meserole Ave., Brooklyn 22, N.Y. 





FREE! For complete 
information write for 
Wustrated folder today. 


potctcocornrre 


THE A. K. ALLEN CO, 

57 Meserole Ave., Brooklyn 22, N. Y. 
Please send me your free, illustrated folder 
containing data on 8 different valve-in-head 
ALLEN AIR Cylinders AH.-i6 


My nome 
Company 
Address 


Zone State_ 





———-—-—-—~—~— —_J 


Fluid Power/ Lines 


continued 








system hand pump and receiver. There were aircraft applications in 
hydraulically powered turrets, gun chargers, engine controls, landing 
gear, control surfaces, and many other developments. The special re- 
being recognized and met. Special pack- 


quirements of this field were 
Problems of maintaining hy- 


ings and fluids were being developed. 
draulic conditions were coming for examina- 
tion and were influencing the thinking of designers. The field of servo- 


systems under severe 
mechanisms was developing. and an article Grosser about 


hydraulic servo circuits appeared in 1942. 


As early as 1944 there was talk of the trend toward 5000 psi in 


aircraft systems. Automotive engineers were looking forward to com- 
mercial applications of power steering systems developed for military 
vehicles. That fluid power had become a distinct field was indicated by 
the interest in developing standard symbols for hydraulic and pneu- 


matic circuits. 


In 1945, fluid power again turned its attention to products of 


peace, much the wiser for its wartime experience. Axis aircraft and 


manufacturing were examined and hydraulics was much in evidence. 
Industrial training courses for teaching apprentices were springing up. 
Electrical and fluid power systems were definitely alter-bound now; the 
gossip of their early competition had died out. Increasingly complex 
testing equipment was be- 

ing developed, especial- 
ly for 


Equipment for acoustical- 
ly detecting leaks in air 


aircraft systems. 


craft systems was de- 
scribed in 1947, 1948 saw 
the founding of APPLIED 
HYDRAULICS devoting its 


fluid 


power subjects and stim- 


entire coverage to 


interchange of 
in this field. 


ulating the 


information 


Progress in this dec- 
ade has been rapid: com- 
fluids, 


ment applications all are 


PT 
\ Be a7 


“In the World of Tomorrow, 
Hydraulics will be at work 
in every corner of the globe” 


ponents, equip- 
making great strides. 
Electrical and fluid power 
systems are “old mar- 
rieds” now and proud of 
their children—electron- 

ics and servo valves, Whatever off-spring these produce, we can predict 


that the electrical-fluid power family will be a prodigious one. vvv¥ 
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Checking the accuracy of fit inside 
of cylinder. Checker illustrates 
comparative size of the three 80- 
inch Koppers Piston Rings required 
per cylinder. Photo courtesy of 
S. Morgan Smith Co. 


BO. inch 
KOPPERS 
Piston Rings 
for 
cNary Dam 


Project 


In all, 42 such rings will be incorporated in the 
McNary Dam installation equipment. 

S. Morgan Smith Company is installing these tremendous 
Koppers Piston Rings in Smith-Kaplan blade servomotor 
cylinders. When fitted with pistons and integrated with the 
hydro-electric turbine shaft, these units will automatically 
control the runner blade pitch in proper ratio with the tur- 
bine assembly wicket gate openings. These servomotors will 
operate under a pressure of 350 PSI. 

Yes, these are unusually large Koppers Piston Rings. But 


it is not unusual for Koppers to tackle such piston ring 
problems. Koppers engineers are so widely experienced and 
manufacturing facilities are so extensive that Koppers can 
fill the most difficult of piston ring requirements. 

Next time you are concerned with piston rings or sealing 
rings, whether in replacement or new installations . . . in 
engines, large or small . . . or if you have a special problem 
...call on Koppers. We are always ready to help you. 

Never any obligation, of course. Also, mail coupon for 


more information. 


AMERICAN HAMMERED 


a 
KOPPERS 
W 


G 
® entlemen 

Name 
METAL PRODUCTS DIVISION « KOPPERS 
COMPANY, INC. «+ Baltimore, Maryiand 
This Koppers Division also supplies industry with 
Fast'’s Couplings, Aeromaster Fans, Koppers 
Electrostatic Precipitators and Gos Apporotus. 

Engineered Products Sold with Service 


Company 


Industrial Piston Rin 


KOPPERS COMPANY, INC., Piston Ring Dept., 1571 Hamburg Street, Baltimore 3, Md. 


Please send me free 16-page booklet containing full information on Piston Rings. 


__ Sapper siti 
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SAFEGUARDING 
INDUSTRY'S 


MODERN 
INDUSTRY 
MOVES 
WITH 
HYDRAULIC 
POWER 


HYDRAULIC HOSE ASSEMBLIES 


EASTMAN — frst in the field of 
Hydraulic Hose Assemblies—has had the 
privilege of pioneering in many original 
applications of hydraulic power — on 
equipment made by many of America’s 
leading manufacturers—as shown in 
action in the industries, above. 


Modern industry not only moves hy- 
draulically, but with increased efficiency 
and economy—with improved produc- 
tion and performance...the kind of 
performance that improves your com- 
petitive position in your field. 


If you have a power transmission 
problem, consult with Eastman Engi- 
neers. For improved performance due to 
many original exclusive Eastman designs 

.for quality of material and work- 
manship—always specify Eastman Hy- 
draulic Hose Assemblies. 


Basiman 
first inthe fila 


Dept. AH-1, Manitowoc, Wis. 


f2eS\ ses 
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APPLIED HYDRAULICS 





LETTERS 


/ 0 the editor / 


DESIGN PROBLEM 
We have been a constant reader 
of APPLIED HYDRAULICS for several 
vears and have been able to solve 








many of our procurement prob- 
lems through your fine advertise- 
ments and through the “Reader 
Service”. However we now have a 
problem which we have been un- 
able to solve. Is there an unload- 
ing valve which will operate un- 
der the following conditions: 


> 


A small cylinder, 3 ce, will 

charged over a period of 4 
onds with oxygen 45 psig. When 
this pressure is reached, the valve 
should open and “unload” until 
the pressure reaches the mini 
mum as close to 0 psig as possi 
ble This unloading operation 
should take place in as short a 
period of time as practical, pref.- 
erably less than half a second. 
The valve should then close fully 
so that the cylinder may again 

pe charged 

CARL H. HOLM 
President 
Old Dominion Research and 
Development Corporation 
rice, Virginia 


We do not know of any stand- 
ard valve which would open and 
close in response to pressure vari- 
ation in the time you specify. 
Names of several manufacturers 
of hydraulically operated unload- 
ing valves who may be able to 
help have been sent to you. Have 
you considered doing this job 
with a solenoid operated shut-off 
valve which would operate in re- 
sponse to a pressure switch? This 
may be a practical solution. 





WANTS A SERVO VALVE 


We are contemplating a design 
of a hydraulic machine that would 
be controlled by servo type valves; 
however, we have encountered dif- 
ficulty in finding manufacturers 
of the type of valve that will suit 
our purposes. The few manufac- 
turers that we have contacted 
would have to make them special 
and we are hoping to get away 
from a specially built valve. 


January, 1956 


UMPING 


"* PROBLEM? 


PERHAPS THE ANSWER YOU'RE LOOKING FOR 


IS A ROPER ROTARY PUMP 


ROPER PUMP-MOTORS 


These units offer low-speed and high-torque, and 
their versatility finds them well-suited to heavy-duty 
service within their operating range. In general, 
recommended speed is 200 to 800 R.P.M. with pres- 
sures to 800 P.S.I. In this range, they require from 
7 to 40 G.P.M. flow and will develop up to 11.5 
H.P. output at maximum speed and pressure 


ROPER SERIES F PUMPS 


Among the dependable Ropers is the Series F Pump 
— pressures to 300 P.S.I., sizes 1 to 300 G.P.M. It 
features four-port design with 8 optional piping 
arrangements . .. supplied in standard fitted models. 
With packed box or mechanical seal; with or with- 
out relief valve. 


ROPER SERIES K PUMPS 


Operate your hydraulic circuit with the correct size 
Roper for the particular job. In many cases the 
Series K will do, for it is rated from pressures to 
150 P.S.I1., capacities % to $50 G.P.M. This model 
is Compact, sturdy . is self-lubricated by liquid 
pumped. Comes with packed box or mechanical 
seal .. . with or without relief valve. 


ROPER SERIES H PUMPS 


Lower maintenance costs with a Roper. For in- 
stance, a pump like the Series H with pressures to 
1000 P.S.I., sizes 10 to 75 G.P.M. is ideally suited 
for hydraulic mechanisms and for other applications 
requiring high pressures. Spur gears run in axial 
hydraulic balance . . . roller bearings and bronze 
wear plates reduce friction. Available with packed 
box or mechanical seal. 


ROPER SERIES 3600 PUMPS 


You'll profit more with dependable Roper Series 
3600 Pumps on the job . . . they are speedy, quiet, 
and plenty rugged. Service-proved features such as 
self-lubrication, adjustable relief valve, hardened 
gears, and mechanical seal contribute to Roper 
dependability. Sizes range from 40 to 300 G.P.M.; 
pressures to 60 P.S.I. 
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roight-threed Triple-lok Elbow Fitting 


Precision thread-tapping and counter- 
boring tools for making accurate straight- 
thread boss (to receive these new Parker 
straight-thread fittings) are now available 


with machining drawings from Parker. 


New Parker straight-thread fittings 





solve your leakage problems 


Now 
pressure hydraulic problems resulting 


you can forget about high- 


from tapered pipe threads. Forget 
about leakage . . . about the danger 
of cracking or distorting valve bodies 
by over-tightening the fittings 
about damaged threads from over- 
tightening to obtain proper position- 
ing. Forget about messy pipe “dope”. 
You can eliminate all of these prob- 
lems by using new Parker straight- 
thread fittings with positive O-ring 
seals. (See illustration above.) 
Parker straight-thread fittings are 
now being supplied in response to 


the growing demand for this new 


type of leakproof, trouble-free con- 
nection. They are shorter and have 
smaller hexes than the AN fitting for 
the old AND 10050 boss. Straight 
threads are available on Triple-lok 
(the industrial standard flare tube fit- 
ting) and on Ferulok ( il\areless fitting 
for heavy steel tubing). 

This is another example of Parker’s 
pioneering leadership in the field of 
hydraulic fittings. Write for Cat. 4301. 
TUBE AND Hose FITTING DIVISION 

Section 414-F 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 


LETTERS / 
/ to the editor / 


Can you send us a list of manu- 








facturers that produce a servo type 
valve (duplicating control) ? 

The valves that we have found 
work light 
since most of them use a follower 


under very pressure 
contacting a rather delicate form. 
We are primarily interested in a 
control that could be used on a 
1) to 60 
pound pressure. This would give 


cam that could stand a 


us a more accurate control. 


VICTOR J. MONTOYA 
Chief Engineer 

W. A. Stevens Company 
P. O. Box 1269 


Athens, Ceorgia 


We've sent you a list of manu- 
facturers of hydraulic servo valves. 
We don't know whether 
be able to get away 


you will 
jrom a spe- 
cially built valve; however, a com- 
plete survey of all these companies 
will be of assistance to you. 


HOW TO GET STANDARDS 
We want to get copies of JIC 
to hy- 

electrical 


Standards as they 


apply 
draulic cylinders and 


circuits. To whom do we write? 
LAWRENCE H,. GAY 
Industrial Sales and 

Engineering Co 


Houston, Texas 


Standards, 
pneumatic, electrical 


Copies of the Jic 

hydraulic, 
or lubrication—-may be obtained 
from: JIC, P.O. Box 182. North 
End Station, Detroit 2. Mich. 


WANT'S MORE BOOKS 

Here’s my check for $5.00 for 
Elmer Heiser’s book “Air and Hy- 
draulic Industrial 
found the 
book very helpful with practical 


Cylinders in 
Applications”. I have 
information. 

If you have any other good hy- 
draulic engineering book which 
show hook-up methods, figuring 
out required hydraulic power units 
and hydraulic circuits, please send 
them to me. 

HENRY CALAS, JR. 

Philadelphia, Pa. 


This issue provides a complete 
bibliography of all available books 
in the fluid power field. 


Hydraulic and fluid 
system components 


Po rker 


APPLIED HYDRAULIC$ 
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This hydraulie unit controls air eylinder 


movement with D!-Jowel Provision 


Compact and self-contained, the Bellows Precision Hydro-Check 
has automatic flow and thermal regulators built-in 


With the Bellows DCP-50A Precision Hydro-Check you can make the 
piston rod of an air cylinder move with clockwork accuracy. 
Equipped with a DCP-50A an air cylinder can be used to power the 
most critical tool and work feeding operations . . . because control 


is virtually 100% uniform. 


Hard and soft places in the material being worked 
do not affect feed rate. Variations in air 


pressure have no effect on cutting tools. For 


this Precision unit sets up a perfectly controlled hydraulic “check” 
N } ) , as! 
thaf\kmooths out the natural bounce and chatter of air. Its built-in 


and forgotten. Resetting is unnecessary. On Monday 
n idle weekend, it duplicates Friday’s performance. 


ure rise) The built-in thermal regulator automatically 
je\DOP=5 A for changes in oil viscosity. 

A Precision Hydro-Check will effectively check 
thrust loads\ipito 3. lbs. Easily installed on Bellows Air Motors or 
conventional Xr cyfindéhs, it is available in stroke lengths of 2, 4, 

6, 9, 12, 15 anc 1S jehies © meet a wide variety of needs. It can also 
be furnished as i ta]\part of the Bellows Air Motor... 
control valve. 








FOR COMPLETE INFORMATION The Bell OwsS Co. 


ON BELLOWS HYDRO-CHECKS 
WRITE DEPT. AH-156 AKRON 9, OHIO 
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Four C-300-300H Fuller Compressors, 
steam turbine drive. Capacity each 1248 to 
1805 cfm with a corresponding speed range of 

450 to 650 rpm; one 125 and three 110-Ib. gage 
pressure. Two C-300-300H Fuller Compressors, 
electric motor drive. Capacity each 1663 cfm at 
600 rpm, 110-Ib. gage pressure. 


PUTTING THE AIR 
IN AIRCRAFT 


Aircraft companies use a lot of compressed air in the 
manufacture of airframes, engines, systems and com- 
ponents. The battery of six Fuller compressors 
pictured above meets one important aircraft facility’s 
entire diversity of compressed air needs, efficiently 
and economically. 


The key to Fuller’s smoother operation is rotary 
motion, which provides large capacity in relation to 
size, simple direct drive from motor or internal 
combustion engine, minimum number of working 
parts, one-way air flow free from pulsation, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Operation in cramped quar- 
ters or on ordinary flooring is simple and practicable. 


Fuller Retory Compressors are built for capaci- 


ties to 3300 ¢.f.m., 125-lb. pressure. Write for 
Bulletin C-5A, illustrating and describing these 
om uller 


. pioneers in harnessing AIR 


142 BRIDGE STREET, 
FULLER COMPANY, carasaugua, PENNSTLVANIA 
GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
Chicago - San Francisco - Los Angeles + Seattle + Birmingham 
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Siaab-Guweid METALLIC 


ROD WIPERS 


Seal-Guard Rod Wipers effectively protect cylindrical 
surfaces from foreign matter. Two flexible bronze rings 
with knife-edged conical surfaces, mounted in synthetic 
rubber, lift all harmful substances completely off the rod. 


MONOPAK CARTRIDGE 


The Monopak Cartridge is the original, replaceable, com- 
pact unit that combines all the necessary packings, bear- 
ings and rod wipers for air or hydraulic cylinders. It 
requires no special skill to install or replace, needs no 
adjustment, reduces initial machining expense and can- 


not be tampered with in any way. 


MONOPAK ROD PACKING 


The Monopak Rod Packing was specially developed to 
incorporate all the advantages of the Monopak Cartridge 
into a rod packing. These packings are made in all sizes 
or combination of sizes for any hydraulic or pnev- 


matic cylinder. 


MONOPAK PISTON PACKING 


“<_<; mmm, Available for one piece or two piece pistons. The pack- 
ing has all the long wearing, trouble-free characteristics 
of the automotive type piston ring plus the added ad- 

re vantage of leak-free operation. 


FOR COMPLETE INFORMATION 
AND SPECIFICATIONS WRITE 
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DRIEES/ 





about fluid power 





TRADE ASSOCIATION ond nn A 
so . i i her f eo. 
What is it doing? a ON Si 


members in such areas as distribution, 
education, government relations, 


taxes and component ratings. 


Year end meeting: Service and trade as- 
sociations go together. Projects discussed at 
the recent meeting of the National Fluid 
Power Association point to greater service 
to its members and their customers. 

\ marketing board, a management services 
board and a technical board, which were es- 
tablished in earlier meetings of the NFPA, 
really got their programs underway at the 
last meeting for 1955. While many of their 


Report of the management services board was given by A. F. 
projects are still in the proposal and planning 


Jensen, Hanna Engineering Works. Ray Murphy, The New York 
Air Brake Company, reported on the work of the public relations stage, they show promise of supplying assist- 
committee, and David Fromeon, Greer Hydreuiies, Inc., discuned ance to members of the association. These ac- 
legal affairs. . as ’ . 
tivities will, in the long run, prove helpful 
to the users of fluid power components. 


Marketing: There are a number of proposed 

marketing projects which could result in bet- 

ter service to the pure haser of components. 

For example, studies to determine the best 

channels of distribution, distribution policies, 

advertising, and business forecasts as they 

relate to the fluid power field are being con- 

sidered. The marketing board, headed by New 

York Air Brake’s W. R. Lockridge, will serve 

as a fact finding body to gather and correlate 

information on marketing projects which are 

undertaken by the NFPA. In his talk, “We 

Can Make It—But Can We Sell It?”, Bill 

Lockridge asked, “Has the marketing effort 

in the fluid power field been neglected?” He 

John J. Pippenger of Double A Products Co., NFPA's vice presi- pointed to a study which shows that money 

dent, introduced W. R. Lockridge, seated at his right, who gave put into product development is eight times 
the report of the marketing board. Barret Rogers, NFPA's execu- 

tive secretary is on Pippenger’s left. Continued on page 20 
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THESE Sp | conpor 


REASONS and you'll 
see why you get better 


controlled porosity 


Sirvis mechanical /eather 
performance when you 


TORQUE 


Specially treated Sirvis- 
Conpor members avail- 
able in C/R Oil Seals 
greatly reduce torsional 
drag, won't score shafts 
They provide positive 
sealing over longer service 
life, are completely self- 
lubricating. Write for de- 


tailed information 


MINIMUM 
FRICTION 


Want low sliding friction 
in hot, fast, high pressure 
applications? Sirvis-Con- 
por cups and packings can 
be custom-treated to your 
most exacting spec 1lica- 
tions. Won’ t chatter, score 


cylinders 


BETTER 
POROSITY 
CONTROL 


The wide range of Con- 
por treatments from 
practically unfilled to vir- 
tually non-porous leather 
permits packings with 
exact leakage and lubri- 
cation control, increased 
life. Stable in a wide vari- 


ety of oils, gases, solvents. 


Se 


CHICAGO 
RAWHIDE 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


OTHER C’/R PRODUCTS 


January, 1956 Circle 40 on Reader Service Card 








19 YEARS SERVICE WITH 
ONE SET OF CUSHIONS 





sec rV, rit on 





Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 


Lovejoy lubrication-free flexible 

Ed Greer and Mrs. and Mr. 
Hyman Ledeen chat together at 
the Chicago meeting. 


couplings. 


Performance like this is practical 
proof of these soundly engineered 


features 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 

One half of the cushions act as 
idlers— except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling 


Illustration 
atrightshows J , more than money spent on market- 
a Love ae ing. He also mentioned a recent 
Type CF ‘ 
survey made to learn what users 
flange- : 
renee of fluid power components want. 
coupling The survey indicated that in many 
Rated at 160 cases the user was not familiar 
hp., SOO rpm., this space saver with what is presently available. 
connects drive shaft between 
diesel power unit and generator. Education: One of the commit- 
You can get Lovejoy : tees of the Management Services 
performance for your - board is undertaking projects to 
epphication. De help the user become more famil- 
’ o > tem . . . . . 
i us know your re- |" cou iar with the application of fluid 
uitrements or request |. ° . ° ° ° 
Fe ‘ power. A step in this direction is 
omplete-line catalog. : . . 
the completion of a fluid power 
brochure which will be widely dis- 
tributed during coming months by 
member companies. 
4837 W.LAKE STREET + CHICAGO 44, ILLINOIS 


Mfrs. of Flexible Couplings, Variable Speed 
) . . > 
: remissions, Motor Bases and Government relations: Here’s 


rsal Joints ° ° ° 
an area in which a committee 
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Charles Ledig, National Pneu- 
matic Company, W. B. Kuhnke, 
Hanna Engineering Works, Otto 
Maha, Hannifin Corp., and L. R. 
Burger, Logansport Machine 
Works, Inc., take a break between 


sessions. 


Bruce Tilden, Kirkgasser Drew, 
Marty Enaebretson, Oilgear com- 
pany, and Dave Shanks, Hanna 
Engineering Works, meet after the 
session on marketing. 


headed by David Fromson, Greer 
Hydraulics, has been very active. 
This group is also a fact finding 
body to help answer questions 
dealing with tax matters, anti- 
trust, and the Federal Trade Com- 
mission. 

Mr. Fromson pointed to several 
results of discussions between the 
Business and Defense Services Ad- 
ministration of the Department of 
Commerce. The BDSA has 25 di- 
visions covering practically all 
classes of machinery, equipment 
and materials. Representatives of 
NFPA discussed with BDSA the 
classification of its members’ prod- 
ucts in these divisions. A survey 
showed that these products were 
spread out in 11 classifications. A 


Continued on page 22 
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the POWER you need 


in 1/3 less space... 


ccccccccedsaccccceccececeoooecee 7 air and hydraulic 


CYLI N D i RS e meet JIC standards 


TIE ROD-LESS 


O-M's special interlocking mechanism strips unnecessary 
bulk, does away with tie rods and out-sized end caps . . . saves up to 44 
the installation space required by conventional-type cylinders of the same bore. 


This internal locking feature means less maintenance, 
too, O-M cylinders are easier to clean, inspect, remove, disassemble 
and service, with no alignment problems in re-assembly. 


Available in complete range of sizes (1% to 8” bores), with standard, 
2 to 1 or oversize rods. All steel construction with 
bearing bronze. Completely interchangeable parts. 
Immediate delivery on many sizes. 


ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 

() Have representative call [(_) Send latest catalog 

Name —————————— . = —————— Position 
Compeny 


Address__ 
City . a — : State 


for FREE catalog, showing 
all cylinders, mounts 
and mounting brackets. 
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automation 
nachion 


EXAMPLE: 


SYNCHRONIZATION 


Speed of “master” Varidrive is set to desired speed 
of material. The floating or dancer roll in this 
process maintains a constant tension. Movement 
of dancer roll signals “slave” Varidrive to produce 


proper speed for take-up material. 


Accomplishing Automatic Control with 


YVARITROL as a component of 
the U. S. VARIDRIVE 


By controlling motor speeds with the Varitrol as a component 
of the U. S. Varidrive motor, speeds can be automatically 
changed in response to a signal without human attention for 
precision-control operations. Above is shown just one of the 
many ways in which Varitrol automatic control of U. S. Vari- 
drive motors can be used for automatic production control. 
Varitrol applications obtain efficiency and economy in indus- 
trial processes through outstanding savings in processing 
material, fuel and labor costs. 


ADAPTABLE FOR A VARIETY OF DUTIES: 


Constant Pressure Multiple Motor Control Speed Control 
Proportional flow Filter Control Rewind Control 
Constant Liquid Level Machine Tools Constant Flow 
Program Control Constant Cutting Speed Constant Temperature 


Send for Information —8-Page Full Color Booklet On Automatic Control 


U.S. ELECTRICAL MOTORS Inc. 
P.O. Box 2058, Los Angeles 54, Calif. or Milford Conn. 


(_) Send Varitrol Automation Booklet No. 1882 
_) Send U.S. Varidrive Booklet No. 1797 


U. S. VARIDRIVE 
“™ Y[ARITROL 


AUTOMATION WITH VARIABLE SPEED 


NAME 
| COMPANY 
j Aboness — 
| city : EE OU 
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reduction in classifications is de- 
sirable to expedite dealings with 
the government. The list of com- 
ponents submitted to BDSA by the 
NFPA were reviewed and cover- 
age was reduced to six divisions: 
accumulators, heat exchangers, after- 
coolers—Power Equipment Division 
couplings, fittings, cylinders, strain 
ers, lubricators, packings, seals, valves 
General Components Division 
fluid motors (hydraulic), pumps (hy 
draulic), filters, separators—General 
Industrial Equipment Division 
fluid motors (pneumatic) and pumps 
(pneumatic) —Metalworking Equip 
ment Division 
test stands, instruments, tubing—Sci 
entific and Technical Equipment Di 
Vision 
ill classes of hose—Rubber Division 
BDSA has also informed the 
NFPA about the requirements for 
forming an Industry Advisory 
Committee for fluid power sys- 
tems and has pointed out that if 
NFPA believes that such a com- 
mittee would be advantageous, the 
association can make such a rec- 
ommendation. Members of the 
committees are appointed by 
BDSA and serve in advisory ca- 
pacity to make suggestions to 
BDSA. 


Technical board: Headed by 
Walter Kudlaty, Miller Fluid Pow 
er Co.. this board outlined a pat- 
tern of technical objectives in sev- 
en areas: terminology, symbols, 
fluids, coding, rating, dimensions 
and service. Questionaires are 
being used to obtain definitions 
from which a glossary of term- 
inology will be prepared. It was 
suggested that the recently pub- 
lished “Glossary of Terms” be re- 
vised every two years 

A survey of packing dimensions 
is also being carried out to de- 
termine the current status of di- 
mensions which is the first step 
toward any future standardiza- 
tion. 

A cylinder dimensional code 
will determine current mountings, 
envelop and porting dimensions. 
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Results will show if there is any 
pattern of conformance on which 
standardization might be based. 


Ratings: Can uniform ratings 
for components be established? 
This is one of the technical board’s 
projec ts. Like standardization, it is 
a giant project. The first step is 
to determine what ratings are ap- 
plicable. Here are some of the rat- 
ings users of fluid components 
would like to have: what’s the 
temperature and pressure rating 
of the component; what fluid or 
fluids is it designed for; what’s 
the capacity, speed, rotational di- 
rection, torque and normal over- 
hung load for pumps and motors: 
what’s the force, speed, inertia 
and pressure drop for cylinders; 
what's the capacity, pressure drop, 
pilot’ pressures, speed, environ- 
mental and electrical ratings of 


, 


valves? 





Schedule of future meetings: 


MA 





Standards: At the JIC panel ses- 
sion of the NFPA two dividends 
were reported that have come to 
the fluid power industry as a re- 
sult of the development and ac- 
ceptance of the JIC Standards for 
Industrial Equipment. 

Guest speaker, Don Morrell, 
Ford Motor Co., focused attention 
on the first dividend—the accept- 
ance of fluid power by seve-al 
large users, an acceptance which 
has been a major factor in the 
progressive, dynamic growth of 
the hydraulic and pneumatic in- 
dustries. 

The second dividend was 
pointed out by several members 
of the panel. This dividend is the 
improved equipment and _ better 
materials and services which have 
resulted from efforts to meet or 
exceed the performance required 
by the JIC Standards. vvv 


Continued on page 26 


This Niagara Aero After Cooler also cools 
compressor jacket and intercooler water. 


COMPRESSED AIR 
® Lower in Cost 
® Drier and Cooler 


THE NIAGARA AERO AFTER 
COOLER offers a completely self- 
contained method replacing both 
shell-and-tube cooler and cooling 
tower. It is independent of a large 
supply of cooling water and consist- 
ently reduces compressed air tem- 
peratures to below ambient. 

Drier air gives you better operation 
and lower costs in using all air- 
operated automatic instruments, tools 
and machines, paint spraying, sand 
blasting and moisture-free air cleaning. 

Direct saving in the cost of cool- 
ing water saves the price of the 
Niagara Aero After Cooler in less 
than two years. 

Niagara Aero After Cooler as- 
sures all these benefits because it 
cools compressed air or gas below the 
temperature of surrounding at- 
mosphere; there can be no further 
condensation in your air lines. It 
condenses the moisture by passing 
the air through a coil on the surface 
of which water is evaporated, trans- 
ferring the heat to the atmosphere. It 
is installed outdoors, protected from 
freezing in winter, proven in service 
on the largest plant utility systems. 


Write for Bulletin No. 130 


NIAGARA BLOWER COMPANY 


Dept. AH, 405 Lexington Ave. 
NEW YORK 17, N. Y. 
District Engineers in 


Principal Cities of U.S. and Canada 





Circle 124 on Reader Service Card 23 





These pilot operated check valves are available in sizes to 8” 
and pressures to 5000 p.s.i. for oil and water service. Piston 
type prefill or surge valves to 10”; directional control and 
special valves can be regularly furnished and provide smooth, 


non-shock operation. 


A trunnion cylinder that requires no hoses is only one style in a 
quality line of single acting, double acting, and special cylinders. 
Forged steel barrels and rods, cast steel heads, and long bronze 
throat bushings are standard features. Built for pressures to 5000 
p.s.i. and sizes including large bores and strokes for air, oil, and 


water service. 


This 300 ton straightening press is one of a wide variety of special 
purpose presses and equipment that we design and build for indus- 


trial production processes and research. 


This packaged combination “hi-lo” pumping unit com- 
prises the complete power and control source for an 


extrusion press. Similar units for direct pump pressures 


to 3500 p.s.i. and a wide range of capacities and control functions can be supplied to meet 


your requirements. 
In addition to the specific items pictured and described, we can engineer and build 


a complete hydraulic system to meet the requirements of a given application. We 
will be glad to give you detailed information on Lassman systems and equipment. 


Quabig- EQUIPMENT for Quabilg PERFORMANCE 


BENJAMIN LASSMAN & SON Route 8, GLENSHAW, BA 
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THRUST WASHER 
BALL BEARING 





AS 


ROTOR r 


MB? BLK 


Lidivilés 





“QHEAR- SEAL" 





\ \ 


Wy 


YZ, 








‘SHUT-OFF’ 
POSITION 


» 


ZZ ZZ 


This 


‘ON’ POSITION 


LINE PRESSURE IS UTILIZED TO KEEP THE 
“SHEAR-SEAL' TIGHT, YET THE PRESSURE AREA 
1S ALWAYS SUCH AS TO PROVIDE EASY 
OPERATION OF THE VALVE 


——— SPRING. SERVES ONLY TO HOLD 


“SHEAR-SEAL' IN INITIAL CONTACT WITH 
THE MATING SURFACE OF THE ROTOR IN THE 
ABSENCE OF FLUID PRESSURE 


THE “SHEAR. SEAL” VALVE PRINCIPLE 
vb 
L) 1S WELL WORTH YOUR STUDY 


Cost and hydraulic control of many products have been 


improved through the incorporation of ‘Shear Seal” 


valves. Manual or Solenoid shut-off and selector valves 
will handle air, oil, water, grease, fuel and gas at pres- 
sures ranging from vacuum to 6000 PSI. 


The patented “Shear-Seal” principle consists primarily of 
a pressure balanced, self-aligning, tubular valve seat, the 
“Shear-Seal,”’ constantly in perfect contact with an optically 
flat porting disc, or rotor. The porting disc, or rotor, con- 
tains flow passages which are oriented by rotation of the 
rotor. Mating surfaces of the “Shear-Seals” and rotor are 
lapped to a five micro inch finish and are checked with 
monochromatic light waves to assure optical flatness within 
one light band per inch. 


Rugged marcel compression springs maintain intimate 
contact at all times between the self-aligning “Shear-Seal” 
and the optically flat rotor. Positive leakproof closure is 
accomplished by means of this marcel spring, plus a pre- 
determined hydraulic force on the “Shear-Seal.” Thus, the 
higher the pressure, the tighter the seal. This controlled 
hydraulic load on the “Shear-Seal,” in conjunction with 
large ball thrust bearings, is responsible for the exception- 
ally low handle load encountered with “Shear-Seal” valves, 
even at 6000 PSI operating pressures. 


Actuation of a Barksdale Valve shears the fluid flow, 
(hence the name “Shear-Seal”) and the square external 
corner of the “Shear-Seal” face wipes the rotor clean. Thus 
the sealing surfaces stay clean. Continuous intimate contact 
of “Shear-Seal” and rotor prevents dirt or foreign particles 
from entering between sealing surfaces. Dirt might other- 
wise hold the valve open, as with a poppet, or cause scored 
sealing surfaces and severe leakage, as with a conventional 
spool or slide valve. 


Fluid flow always takes place through the opening in the 
center of the “Shear-Seal” rather than across sealing sur- 
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faces, (as occurs with a conventional poppet or needle 
valve). Sealing surfaces of the “Shear-Seal” and rotor are 
further protected by constant contact with each other. As a 
result, erosion or “wire drawing” are not experienced with 
a valves, even with extremely dirty, high veloc- 
ity fluid. 


Severe service over a period of years clearly shows that 
“Shear-Seal” valves improve with use because of the self- 
alignment and the self-lapping, wear compensating charac- 
teristics of the “Shear-Seal.” Barksdale Valves actually 
“wear-in” where others “wear-out.” 


Long life and low maintenance cost have created wide 
acceptance in the field—indisputable proof of the soundness 
of the Barksdale “Shear-Seal” principle. 


For the more complete story, visually explained in comic 
book sequence, write for “Super Seal explains the Shear- 
Seal principles.” Included are some interesting cut-out 
models which further demonstrate the unusual character- 
istics of this valve principle. 


5125 Alcoa Avenue, Los Angeles 58, California 


Send FREE bulletin “Super Seal 
Explains the ‘Shear-Seal’ Principle.” 


BARKSDALE VALVES 














Lesesneacesaenen 





GET THE 

GOOD, 

SOUND QUALITY 
THAT 

ASSURES 
EXCELLENT 
PERFORMANCE 


Discuss your 
problems 
etallurgists, 
and laboratory 
This service will 
in no way obli- 
you Write for 
e and 


bearing 
with our ™ 
engineers, 


technicians 


gate 
free literatur 
s 

service data sheet 
rints, 


-— send bivePp 
—— | conditions of opere 
tion and data for 


recommendations 


and quotations 


“Bearing Specialists Since 1919” 
1303 Oberlin Avenue Lorain, Obie, U.S.A. 
Please send free literature and ser- 
vice date sheets on Promet Bronze. 
NAME 
COMPANY 
STREET 


CITY & STATE _ 
ae 
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FRITZ ENGINEERING LABORATORY 
HOUSES 5,000,000-LB TESTING MACHINE 


The new seven-story addition to 
Fritz Engineering Laboratory on 
the Lehigh University Campus, 
Bethlehem, Pa., was recently dedi- 
cated. Devoted to the study of 
materials used for efficient. re- 
liable and durable construction of 
machines, airplanes, ships, bridges 
and other structures, these new 
facilities will make available the 
most advanced equipment in the 
material testing field. The air- 
conditioned building includes 39 
offices, a research library. seminar 
rooms, spec ial laboratories for in- 
struction, research and testing. 

\ hydraulic laboratory has three 
levels with pumps, tanks, turbines, 
weirs and other apparatus for re- 
search and industrial tests. A fully 
equipped laboratory machine shop 
and welding shop is available for 
the fabrication of test specimens 
and set-ups. 

The new universal testing ma- 
chine designed and built by Bald- 





How 5.000 000-ib. Testing Machine Works ] 








win-Lima-Hamilton Corporation, 
is capable of applying both ten- 
sional and compressional loads up 
to 5,000,000 Ibs. Height is approx. 
60 feet above test floor, 16 feet 
below and weighs approx. 529,000 
lbs. Loads are applied hydrauli- 
cally by a movable cylinder on a 
stationery piston 54 inches in 
diameter which is mounted on 
the bottom of the base. Hydraulic 
pressure at maximum load is 2200 
psi. The cylinder carries two ver- 
tical screws through which loads 
are applied on test specimens. The 
load measurement system is hy- 
draulic and completely independ- 
ent of the loading system. 
Amsler Company of Switzerland 
manufactured a completely inte- 
grated set of jacks, pumps and 
load measuring devices designed 
to apply and measure repeated 
loads on structures, structural 
members or machine parts. YY 


Continued on page 28 
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RAGIN 


HYDRAULIC 
POWER 
PLANTS 


A RACINE packaged Power Unit offers 
you maximum flexibility in operation and 





performance. It comes complete, ready for 
immediate installation on your equipment. 


The heart of this system, a RACINE Variable 
Volume Pump, conserves horsepower by put- 
ting all of the oil to work, Relief and By- 
pass Valves with extra piping are unnecessary, 
On this unit all control valves are neatly tubed 
to a terminal biock from which connections are 


made to the machine. 


DESIGNED FOR YOUR NEEDS 


These package units can be designed to 


meet your space and circuit requirements. 
All components are centrally located with 
the Control Valves positioned on an 
easily accessible control panel. Investi- 
gate the possibilities as applied to your 
products. Write for complete RACINE 
Hydraulic Catalog and the name of 
your nearest RACINE Field Office 
offering a complete engineering REAR VIEW 


service. 


KEY TO PARTS 


SALES AND SERVICE REPRESENTATIVES RACINE FEED VALVE 


IN ALL PRINCIPAL CITIES RACINE DIRECT SOLENOID 
OPERATED 2-WAY VALVE 


RACINE DIRECT SOLENOID 
OPERATED 4-WAY VALVE 


GLOBE SHUT-OFF VALVE 

RACINE VARIABLE VOLUME PUMP 
RACINE OIL RESERVOIR 
TERMINAL BLOCK 


RACINE HYDRAULICS 
& MACHINERY, INC. 
2074 Albert Street, Recine, Wisconsin, U.S.A. 


January, 1956 





“Pressure-Sealing’ 
V-Ring Packing 


SEATS 
AUTOMATICALLY 
~ 
KEEPS EQUIPMENT 
RUNNING SMOOTHLY. 
CUTS MAINTENANCE 
* 

BASIC MATERIAL 
COMBINATIONS FOR 
VARIOUS SERVICES 
e 
A SIZE FOR EVERY 
ROD & STUFFING BOX 


Scientifically designed to make the pres- 
sure seal itself, BEL-VEE Rings expand 
toward the rod and stuffing box wall, 
on the power stroke or with increased 
pressure, to automatically form the 
pressure seal. 


On the return stroke, or with pressure re- 
laxed, BEL-VEE Rings contract from 
the rod for free movement with mini- 
mum friction. 


BEL-VEE Rings are individually molded 
in a number of basic material combi- 
nations. Offered in sets for pressures to 
6000 psi. for sealing reciprocating rods of 
pumps, engines, compressors, hydraulic 
equipment and valve stems—handling 
water, oil, solvents, steam, air and gas. 


BEL-VEE Rings are made in practically 
every rod and stuffing box size. Ask the 
U.S.G.-Belmont Distributor nearest you 
or write for Belmont Bulletin No. 4R10. 


THE BELMONT PACKING 
& RUBBER COMPANY 
Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 
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Hydraulic Attachment 
Increases 
Machine Functions 


An automatic hydraulic facing 
unit makes it possible for any 
boring machine to become a dual 


purpose machine. It permits simul- 
taneous facing and boring of fer- 
rous and non-ferrous materials. 

This hydro-face attachment, de- 
veloped by Belock Instrument Cor- 
poration, consists of a main unit 
which includes a hydraulic piston 
assembly and facing compound 
slide with micrometer adjust- 
ments; hydraulic actuating valve; 
feed control dial for fine facing 
feed adjustments; hydraulic lines 


and fittings. vvv 


Contour Machining 
Conference 


Recognizing the increased re- 
quirements of difficult-to-machine 
designs, closer tolerances, larger 
contoured parts and new and 
harder metals in aircraft and in- 
strument fabrication, True-Trace 
Corporation, headed by George F. 
Fry, Jr., president and Roy Rose- 
brook, chief engineer, recently 
sponsored the first annual Contour 
Machining Conference. The all 
day conference, attended by over 
500 engineers from all over the 
country, included the showing of 
technical films, speeches and pan- 
el discussions. Here are some quo- 
tations from the papers presented. 


. the contouring of parts 
starts at the engineering drafting 
board with the approval of the 
tool engineering representative. 


U.S. GASKET» BELMONT PACKING 
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CUT COSTS 


ecttlh the Ovginal Mead 


MIDGET 
AIR CLAMP 


( Sf wng Return ter €ylinder) 


In assembly jigs and other multiple appli- 
cations, this new, low cost pressure unit 
saves countless man-hours. As a work- 
ejector in many fixtures, it is unexcelled. 


Advantages over 
mechanical clamps 


i] All Air Clamps in any set-up can be operated by 
a single master valve—the “lock-up” and release 


of assemblies is instantaneous. 


2 May be installed in cramped corners difficul! 
to reach with bulky mechanical clamps. Mead Midg- 
et is the most compact air cylinder, for its power, 
on the market. 


3 Equal ram pressure at any point along stroke, 
making special, delicate adjustments unnecessary. 


@ indevendent group control. Any desired group 
of “Midgets” can be controlled independently of 
any other group in an assembly—as where primary 
members of the fixture must be locked up before the 


secondary members. 


§ Facilitates delicate drill operations. Air Clamps 
actuated by foot control valves leave operator's 
hands free to handle the work pieces, 

Send for all the interesting facts on these time-tested. 
superior Vidget Air Clamps. 


MEAD SPECIALTIES COMPANY 


4114 North Knox Avenue + Dept. AH-16 * Chicago 41, Illinois 


WEAD 


Aire OpéRaTeO DEVICES 


January, 1956 





i% 
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coe t€ 


MODEL V-1 Pet 
\O 


Specifications: Power factor, .8 times 
ine pressure, stroke %", bore, % 


MODEL H-1 





VYlew MEAD INDUSTRIAL 
AIR POWER CATALOG 


IMMEDIATE 
DELIVERY 


Single-acting cy! 
inders delivered 
from stock; dow 
ble-acting ina few 
doys 


t/ / 
Wemoe Coupon EE 
MEAD SPECIALTIES CO. 
4114 N. Knox Ave., DEPT AH-16, Chicago 41, Ill 
Send free copy of new, colored MEAD INDI 
RIAL AIR POWER CATALOG describing the 


complete line of famous Mead air-operated devices. 








Address 





City 
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for HIGH HORSEPOWER— 
HIGH PRESSURE service 


This Series “C” seco heavy duty pump is a rugged, revolutionary 
answer to high pressure, high horsepower requirements. It opens 
up new horizons in the use of oil hydraulic power. 

Pressure is developed within hollow pistons—making it pos- 
sible to generate pressures up to 10,000 PSI without loss of 
mechanical efficiency. Each piston assembly is completely sur- 
rounded by high pressure lubrication and literally floats in a 
hydrostatic film of oil during its pressure stroke. A specially de- 
signed oversize Timken bearing assembly insures minimum fric- 
tion and maximum area of contact at points of piston actuation. 
Fluid timed ball check valves insure quiet and efficient operation 
at all pressures 

Series “C” SECO pumps are at present made in 2 models, with 


the following characteristics: 


MODEL c-11 c-5 


MAXIMUM PRESSURE. SPOT RATING PSI 5,000 10,000 


MAXIMUM PRESSURE. CONTINUOUS RATING PSI 4,000 6,000 


DELIVERY AT MAXIMUM PRESSURE GPM 10 5 
SPEED RPM 1170 1170 


POWER INPUT AT MAXIMUM PRESSURE HP 35 38 


if you are interested in high horsepower, high pressure hydraulic 
power, you should have complete information on these heavy-duty 
pumps. Use the Reader's Service Card. 


SERIES “C" 
“HOLLOW PISTON" PUMPS 


. 


SIMPLEX ENGINEERING CO. 
ZANESVILLE, OHIO 
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One of our airframes now in pro- 
duction, has 31 major items on 





the outside which require profiling 
and contouring: and the parts, at 
the present rate of production, re- 
quire 24 vendors for their pro- 
duction . . . At Convair-San Diego 
we have adapted some of our 
equipment to trace control and on 
some parts an increase of 400 per- 
cent in production has been real 
ized to date. To date, 150 jobs 
have been transferred to the tracer 
controlled machines with very lit- 
tle cost and tooling rework.” 


R. W. Peters, Supt. of Tool Engineering 
Plant No. 1 Convair, San Diego 


*  . . The machine tool build 
ers should soon begin to under- 
stand aircraft problems and _ pro- 
duce economical special machines 
for the aircraft industry when they 
are given the true facts that it 
does not take a $250,000 skin mill 
to produce a 4 foot by 8 foot skin. 
It is our contention that the gov- 
ernment should stockpile stand 
ard components such as hydrau- 
lic tracer valves, fluid motors. 
power units and other standard 


items utilized in special machines 


W. B. MacKay, Supervisor Machines 
and Methods De velopme nt Group 
Douglas Aircrait Co. Ine 


*... hydraulic tracing has re- 
sulted in a very substantial cost 
reduction in fixtures, inspection 
and scrap. It also makes the use 
of semi-skilled labor feasible and 
results in an average reduction of 
actual running time of approxi- 
mately four to one, plus the abil- 
ity to do jobs that would be real 
problems by any other method.” 


Thomas Gibson, Staff Assistant to 
Vice-President in Charge of Manufac- 
turing, Consolidated Engineering Corp. 


Continued on page 34 
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Simplify your sealing problems... 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 


1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 2. Sea Ring packing for rods 


3. Uneepac Packing for rods and pistons 4. Hat Cup Packing for rods 


5. V-Rings packing for rods and pistons 


THE WIDE VARIETY of Johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or special service conditions 
encountered in hydraulic and pneumatic equipment. 
Johns- Manville also produces oil seals, moulded gaskets 
and miscellaneous shapes to specification. See your 
local J-M distributor or J-M sales office for product or 
engineering data. Or write Johns-Manville, Box 60, 


7. U-Cup Packing for rods and pistons New York 16, N.Y. In Canada, Port Credit, Ontario. 


97%) Johns-Manville MOULDED PACKINGS 


PROD Ts 
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No (Tydraulic Tubing jobs (0 Tough, 


Us [ What's your hydraulic tubing problem? Unusual 
shapes? Special sizes or specifications? Whatever 
your problem, we're in a position to help you in a 


special way. 

Our research, production and sales teams are 
small enough to give you the kind of personalized 
service that gets results when nothing else can. 
And they're big enough to get volume production 
going in a hurry on the special tubing you need. 

Our modern plant is flexible, versatile and com- 
pletely equipped to produce almost any type of cold 
drawn seamless tubing you can name—and produce 
it to your specifications. What's more, every opera- 
tion at Summerill is laboratory controlled to give you 
consistent peak quality of product with every tube. 

Why not let us tackle your hydraulic tubing prob- 
lems? We'll welcome the opportunity to show you 
how Summerill Seamless Tubing can improve prod- 

District Offices uct quality and reduce costs. Address: Summerill 
BUFFALO © CHATTANOOGA © CHICAGO Tubing Division, Columbia Steel & Shafting Co., 
CLEVELAND + DAYTON «+ DETROIT Pittsburgh 30, Pa. 
HARTFORD « MILWAUKEE « NEW YORK 
PHILADELPHIA + PITTSBURGH —" 
HYDRAULIC TUBING © SPECIAL TUBING ® MECHANICAL TUBING © DIESEL TUBING © PRESSURE TUBING © AIRCRAFT TUBING 
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Protect Hydraulic 
Systems 3 Ways 


-- - WITH SINCLAIR 
—DURO HYDRAULIC OILS— 


ST aOR SP ee ae RIRE =e —— 


I. STOP RUST! 


You stop rust everywhere in your hydraulic system 
with Sinclair DURO Oils! Water in the system can’t reach metal surfaces 
because Sinclair's rust inhibitor is a preferential metal-wetting agent that plates out 








on surfaces, and stops moisture-to-metal contact. 


2. FIGHT OXIDATION! 


Iwo special inhibitors in puro Oils give you extra protection against oxidation 

of the oil, and prevent the formation of oxidation by-products. Thus, your hydraulic 
system stays free of varnish, sludge and corrosive acid... 

highly important in today’s advanced equipment! 


3. PROTECT AGAINST FOAMING! 


Sinclair adds a highly effective anti-foam agent to DuRO Oils. This keeps air 
bubbles from being retained in suspension, thus assuring positive control and continuous 
lubrication with less wear. Sinclair DURO Oils give you smoother, full power transmission! 


Look to the “big three” benefits of Sinclair puRo, the high viscosity index oils for 
hydraulic systems... they're designed to give you the maximum performance at the 
higher temperatures, greater pressures, and faster speeds of modern hydraulic systems. 
Your Sinclair Representative can give you full information, or you can write for literature 
to Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, 

New York 20, N. Y. There's no obligation! 


DURO HYDRAULIC OILS 
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The conventional milling 








machine tracer conversion accom 
plished many cavity mill opera 
tions on forgings, extrusions and 
billet material necessary for air 
frame manufacture, but more 
so it gave the industrial engineers 
experience with production of 
parts to tolerances formerly un 
heard of. . . . It was realized that 
if the material could be machined 
from both sides of the part simul 
taneously the warpage problem 
would probably be reduced 
Therefore, North American Avia 
tion built a machine known as a 
cavity mill. It is actually a duplex 
horizontal spindle, three dimen 
sional pencil tracer milling ma 
chine for simultaneous milling of 
parts on both sides. . . The 
unique part of the machine is the 
fact that the patterns are mounted 
on the carriage rail bed away 
from the work table. The pencil 
tracer feed back arm is mounted 
to the spindles in such a mannet 
that it positions the tracer stylii 
in line with the patterns to enable 
Once and for all John Crane Chemlon the operators while standing at 
floor level, to guide the duplica 


jasts longer 
in all hydraulic tion requirements over the pat 


are the answer to handling all types of terns. Inasmuch as this was un 


services hydraulic fluids. Molded from chemi- conventional, that is, removing the 


Piston Cup, U-Cup and Flange Packings 


pattern away from the work piece 


including cally inert Teflon, they give positive spose ont fier area 

I eermitted a design of a compat 

non-flammable and sealing and long-lasting performance not smaller type unit _ = ais 
synthetic fluids possible with leather, fabric-reinforced or a hydraulic rotary motor to moti- 


— , vate the carriages, the machine is 

similar packings. 
; : capable of tracing parts as long 

Heat will not cause these packings to shrink away from the as the rail beds and work table 

» extended.” 

, . Charles Morlath, Facilities 

any way disintegrate under higher temperatures often encoun- Machine Toot Engineer 


cylinder walls or rod. They will not harden, shrink, swell or in are 


. . ° ° ° Vo me ca viatior on pany 
tered in hydraulic service. Their exceptional thermal character- rth American Aviation Compe 


istics provide an operating range from —94°F. to +350°F. 


Here .. . in a wide range of sizes or fabricated to your indi- “. . . The much abused word 
, . ; , ; ; ° automation really applies to mov 
vidual specifications . . . is a complete line of hydraulic packings PP . 

; : ing subjects from one operation 
to meet the need of any operating requirement, to another. each operation being 


performed at a fixed station under 


dG to “John Crane” . ' stable conditions. Automation has 
Send now for bulletin it problems but they are not of the 


giving full technical and application data. Crane Packing = same order as tracing a continu- 
Company, 6405 Oakton Street, Morton Grove, Illinois, ous line. . . . Tracing > 
ous process which calls for accu 


Chicago Suburb In Canada: Crane Packing Co., Ltd., Hamilton, Ont racy in motion”. 


*DuPont Trademark we Paul Dubosclard, Chie} Ft ngineer and 
Ex-President, Farnham Mig. Co 


CRANE PACKING COMPANY vvy 
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VALVES 


~ 
bulletin 1010 


Hand Valves 
Manual or spring 
return to neutral 
or to reverse. 


S 


hae <s 
~ 


=, 


Power 
Valves 
Two position, 
forward and 
reverse, 





Foot Valves 
Single pedal 
spring return 

to reverse. 


ssc 
-_ 


ea °=- 


€ — 


Power Valves Three position, 


forward, neutral and reverse. 


Foot Valves 
Double pedal 
foot or spring 
return to neutral. 


Ae 


Power operated closing 
after delay interval. 





CYLINDERS 


bulletin 500 
ay , 


: 


Boosters 





VALVE ACTUATORS 
bulletin 3030 


Diaphragm Valve 
Actuators 


~j 
bulletin 3020 


| 


Plug Valve Actuators 





Air-Hydraulic Pumps 


Up to 1,000 psi oil 


from 100 psi air or gas. 


Top quality—prompt delivery 


January, 1956 


Air-Hydraulic Pumps 
Up to 10,000 psi oil 
from 100 psi air or gas. 


Ledeen Wig. G 


1610 So. San Pedro St. 
Los Angeles 15, Cal. 
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EAGLE 


Microflex reset counter 


makes shutdown and feed-down automatic 


Convert machine tool and industrial processes from manual 
to automatic operation — with this Microflex Reset Counter. 
For example, use it to feed a grinding wheel down after a 
preset number of operations. Or employ it to shut down a 
machine at the desired number of operations. This reset 
counter is ideal for controlling chemical feeding processes by 


shutting down a pump after the desired number of operations. 


The Microflex Reset Counter is actuated by a series of elec- 
trical impulses. Models are available with 400 and 1000 
count dials. Dial settings easy to make — counting range 
from 1 to 400 in steps of 1 with 100% accuracy. On 1000 
count range, dial settings are in steps of 1 with accuracy of 


= 1 count. Spring reset in less than 1 second. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION 
Industrial Timers Division, Dept. AH-156 
MOLINE, ILLINOIS 


Please send free Bulletin 720 containing full 
data on Microflex Reset Counter. 





NAME AND TITLE 





COMPANY 





ADORESS 





city ZONE STATE 
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Beer Under 
Pressure 


Here's a summer production 





idea in January. 
When you're hot and_ thirsty, 
that cold beer can never get into 


your hands fast enough! a 
recent engineering show this prob- 
lem was solved by the installation 
of an automatic can opener, loaned 
by the National Pneumatic Com- 
pany. 

Entitled “Pneumation In Ae- 
tion’. this unit consists of a dou- 
ble acting air cylinder and is con- 
trolled by a manually operated 
valve, with the opener attached to 


the piston. vvy 


Sight-Sound Presentation 
Of Fluid Power 
Components 


bd = fi 1S 


Modernair Corporation, San Le- 
andro, Calif., has introduced a 
portable, light, compact unit, fea- 
turing a built-in miniature wire 
recorder and a built-in screen for 
desk top viewing, to show fluid 
power applications, products and 
services of the company. Full color 
slides of plant facilities, products 


Continued on page 38 
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FLUID POWER 
BULLETINS 


Here is the most advanced line of fluid 
power cylinders and controls in the 
industry. Simplicity of design is the key 
to all the benefits you get with Carter 
units. Cartridge type construction makes 
for fast, simple replacement of parts. This 
means less down-time, less cost to you. 
These units are rugged yet compact, 
thanks to key-type construction — no tie 
rods, no bolts. All mounting styles avail- 
able. Integral steel head and mount, 
completely interchangeable size for size, 
nermits production economies, faster 
deliveries. Check into Carter today! 


ruese CARTER avvantaces 


MEAN BENEFITS TO YOU 


Full 1 to 1 Meehanite rod 
bearings...easily replaced 


tubing...6tol safety factor. 


Piston ring or cup packing 
Key-type stainless steel construction. 
locking ring permits 360 
rotation of pipe ports . . 

removal of heads in a 
matter of seconds 


Perfect alignment .. . low 
coefficient of friction . . . 
high efficiency 


Metal rod scraper, milled 
wrench flats, heavy duty, 
high tensile chrome plated 
piston rod... standard in 
all sizes. 


Leakproof “O” ring seal, 
between head and cylinder 
wall 


Integral cast steel head 


and mount. 
No increase in length for 
Spring loaded “V" packing full cushioned cylinders. 


on rod and gland. ' 
Spot-faced mounting holes 


Precision honed heavy wall for socket head cap screws. 


Carter Controls, inc. 


2972 Bernice Road . Lansing, illinois 
GRanite 4-3305 


AIR CYLINDERS 


Standard sizes 1'2" thru 8”: stroke 
engths to 18 feet; all standard 
mounting styles. Complete di- 
mensions, specifications and parts 
data. All essential designing and 
ordering information. Bulletin 
100A 


1500 LB. HYDRAULIC 


Carter's heavy duty hydrauli 
init for pressures to 1500 psi 
Bulletin gives full details on all 
tandard izes, 1’ thru 8 
Strokes to 18 feet. Complete parts, 
dimensions and specification 


data. Bulletin 1500 





SI 


CARTRIDGE 
AIR VALVES 


The new Carter cartridge air 
valve is compact, simple, and has 
many different applications. For 
operation with solenoids, lever 
poppets or palm poppets. Send 
for new Bulletin V-150 
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750 LB. HYDRAULIC 


Complete range of standard sizes 
142” thru 8; strokes to 18 ft.; all 
standard mounts. Complete de 
tails on parts, dimensions, and 
specifications A light, compact 
cylinder for most design and 


plant applications. Bulletin 750 


B\ireel) 
Tey 


CONTROLS INC 


aia CYLINDER 
— = 
« a 


POWER PACK 
AIR CYLINDERS 


The new Carter Power-Pack cyl 
inder with built-in valve! Auto- 
mates any operation. For sole 
noid, air-limit or remote air pop 
pet control. Complete details in 
new Bulletin 125 








DANSE 


Conetru 











CLAMP-TYPE 
CYLINDERS 


The first all-steel, first line quality 

clamp cylinder to be offered at a 

competitive price Incorporates 

all the rugged dependability of 

the standard Carter line. Bulletin 
T-1000. 








consistent 
dependability 





H-P-M Job-Proved Cylinders 


Assure Uninterrupted Performance 


H-P-M cylinder construction deserves your close 
examination—here’s a line that’s built to take it. 

We know—we've used them on our own heavy 
press equipment for years. They're without equal 
for strength, precision and power. You'll appreciate 
the solid steel covers for safety, efficient rod packings 
and hydraulic seals, the accurately machined bore and 
automotive type piston—just a few of the outstanding 
features of H-P-M cylinders. Over 700 types . . . sizes 
to 12” bore... 150 (air), 300, 2000, and 3000 psi lines. 
Get the facts from your nearby H-P-M representative 

or write today for complete information. H-P-M 

also manufactures a complete line of hydraulic 

pumps, valves, controls and power units. 


HYODRAUUC POWER DIVISION 


THE HYDRAULIC 
PRESS MFG.cCoO. 
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and typical applications are seen. 
while the recorded voices of plant 
engineers and other personnel are 
heard. Each application is de 
scribed and pictured with com 
plete circuit diagrams. 

This presentation, which can 
also be projected on to a separate 
screen, is available from author 
ized Modernaire sales outlets for 
in-plant engineering group meet 
ings, technical society meetings, 


fluid power educational and train 
vvv 


FUTURE EVENTS 


January 23-26: Plant Main- 
tenance and Engineering Show. 
Convention Hall. Philadelphia. Pa. 


ing work. 


January 23-27: 24th Annual 
Meeting of the Institute of Aero- 
nautical Sciences. Hotel Sheraton 
Astor. New York, N. Y. 

January 30-February 3: 
American Institute of Electrical 
Engineers’ winter general meeting. 
Hotel Statler, New York. N. Y. 

February 1-2: Midwest Weld 
ing Conference. Sponsored jointly 
by the Foundation and the Chi 
cago Section of the American 
Welding Society. Armour Re- 
search Foundation of Illinois In- 
stitute of Technology, Chicago, 
Illinois. 

February 27-March 2: 
American Society for esting Ma- 
terials. National Meeting. Hotel 
Statler, Buffalo, N. Y. 

March 19-23: 1956 ASTE In- 
dustrial Exposition. International 
Amphitheatre, Chicago, Illinois. 

May 1-4: SAE A-6, Aircraft 
Committees. Conrad Hilton Hotel, 
Chicago, Illinois. 

May 14-17: Design Engineer 
ing Show. Convention Hall. Phila- 
delphia, Pa. 

June 5-8: The Material Han- 
dling Institute’s Exposition of 
1956. Public Auditorium. Cleve- 
land, Ohio. 

October 18-19: 12th National 
Conference on Industrial Hydrau- 
lics will be held at the Sherman 
Hotel, Chicago, Illinois. Confer- 
ence Secretary is Raymond D. 
Meade. vv 
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JOE 


AXIAL PISTON PUMPS | 


Constant Volume «+ Variable Volume 


DIRECTIONAL VALVES 


Pressure compensated 
Pilot-operated 


Handwheel stem or cylinder contre 
Solenoid-controlled 


MULTIPUMP 


Variable Volume Vane Pump 


to 1000 psi 


viable volume at censtant VANE PUMP/MOTORS 
speed onstant volume t 
operate as pumps or motors 


variable speed to 2000 psi 


DEPENDABLE HYDRAULIC 


Hi ave D oan Ni ' os O Ni You can depend on Denison for 
any hydraulic service to 5000 psi 
continuous .. . higher pressures 


> h Ow yo U h Ow for intermittent service. 


With Denison’s high pres- 


to ben efit sees NO Ww! sures, you pack more power in 


APPLIED HYDRAULICS 





RELIEF VALVES 


Check Valves 
Sequence Valves 


Unloading Valves 


PUMPING 
UNITS 


er valiaclib muilel tail te, 


lalslaraelaticlin Mule] ahi te] 


SURGE 
DAMPING 
VALVES 


MULTI-RANGE 
FLOW 
oe], ba fe)! 


FLUID MOTORS SS 


Axial-piston type 





Other types of hydraulic controls available on request 


POWER...to 9000 psi 


less space, cut weight, improve hydraulics. Let us show you 


+ . . © 
the efficiency of yourequipment. exactly where and how your DENISON 


Take advantage of Denison’s “'CUlts can be improved, 710) Ws 


leadership in high pressure Write us. 


THE DENISON ENGINEERING COMPANY HYDRAULIC PRESSES * PUMPS * MOTORS * CONTROLS 


1166 DUBLIN ROAD COLUMBUS 16, OHIO 
A Subsidiary of American Brake Shoe Co. 
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Yew Product 








Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 





SOLENOID VALVE 
. « « with floating 
diaphragm 
Design: Unit includes synthetic 
liaphragm float which provides 
greater| fluid flow at lower pressure 
lifferentials. Pilot operated, it has 
no meal-to-metal contacts to wear 
Operages satisfactorily with any 
pre a differential between 1 psi 


ind 


U psi 

Features: Valves are available 
with or without manual operator 
that opens an auxiliary pilot port 


within the valve and allows sys- 


ROTARY AIR MOTOR 
- ++ at 2 hp 


Designation: Mode! 6AM 

Features: Weighing only 17 
pounds, this air motor offers explo 
sion-proof, variable-speed power 
with a simple valve control, over 
1 range from 0-2000 rpm on air 
line pressures from 30-90 psi. Four 
light composition vanes slide in the 
rotor, maintaining a continuous, 
efficient seal and taking up their 


AIRCRAFT HYDRAULIC 
PUMP 


. . » has high volume per 
weight ratio 


Designation: Model RG-15130 


Features: A rotary gear, posi- 
tive displacement pump, it is rug 
gedly built. Patented shaft seal per- 
mits flexibility of drive shaft. The 
design prevents cavitation and tur 
bulence to the pumping area. Oil 
passages unload the gear teeth at 
he seal line. Oil bleeds are de 
signed for counterclockwise rota- 
on viewing drive end 


tems pressures to actuate the dia- 
phragm in a normal manner in the 
event of electrical failure 
Specifications: Available in a 
wide range of sizes, with port open 
ings from 7/64 inch to 1% inches 
diameter. Choice of screw, solder 
or flare connections 
Applications: For the control of 
air, water, light oils, and non-cor 
rosive fluids at temperatures from 
0 to 225 degrees Fahrenheit. 


Jackes-Evans Manufacturing Co. 
St. Louis, Mo. 
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own wear automatically. The motor 
is constructed to start and run with 
shaft in any position. It cannot burn 
out if installed by overloads 
Specifications: Muffler and 
mounting foot are standard equip- 
ment. Single shaft extension with 
counterclockwise rotation is stand 
ard, clockwise rotation is available 
Gast Manufacturing Corp. 
Benton Harbor, Mich. 
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Specifications: Unit weight 2.6 
pounds. Rated capacity 2 gpm at 
3750 rpm and 1500 psi, 2 hp in 
put. The large inlet port is 7% inch 
and discharge port 9/16 inch. Dis- 
placement is 0.18 cubic inches per 
revolution. For use in ambient tem- 
peratures of —65 degrees to +-160 
degrees F. Pump has standard 
mounting flange and 12 tooth 
spline drive to mate with AND 
20001 engine pad 
Lear-Romec Division 
Elyria, Ohio 
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Continued on page 44 
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MARVEL Synclifal FILTERS 


Answer 
DESIGNERS’ 


S. O. S. 


For Dependable 
Protection on all 
Hydraulic and other 
Low Pressure Systems 


Simple, Balanced Design . . . is the answer to the 

growing preference for MARVEL Synelinal FIL- MEET 

TERS, Designers are specifying Marvel Synelinal Fil- J. i. C. STANDARDS 
ters to assure minimum maintenance and maximum 

protection. Results show Marvel Syneclinal Filters su- 

periority in maintaining the greatest degree of cleanliness of liquids in all hydrau- > ‘ LINE TYPE 
lic and low pressure systems with minimum downtime. Furthermore, when filter 7 (Cutaway) 





servicing is necessary. Marvels can be easily disassembled, cleaned and reassembled 


VISIT OUR EXHIBIT 
Booth +1028 


may be serviced without disturbing pipe connections. 

. : . . TOOL ENGINEERS 
Again and again, Marvel Synclinal Filters have demonstrated they meet all require- 1956 — eon 
ments of the most exacting users, that today—OVER 600 ORIGINAL EQUIPMENT steel Tae itheatre 
MANUFACTURERS install Marvel Synelinal Filters as standard equipment! eter te re an 1085 


by any workman in a matter of minutes. Line types operate in any position and 











A SIZE FOR EVERY NEED IMMEDIATE DELIVERY! 


Available for sump or line installation in capacities As in the past. Marvel continues to offer 
from 5 to 100 G. P. M. Greater capacities may be at IMMEDIATE DELIVERY 
tained by multiple installation (as described in cata 


Choice of monel mesh sizes range from coarse 
x will FILTERS FOR FIRE-RESISTANT 
WATER FILTERS HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development is a filter for the 
use in all water filtering applications. No changes have efficient filtration of all types of fire-resistant hy- 
been made in the basic, balanced synclinal design draulic fluids 


MARVEL ENGINEERING CO. 


7227 N. HAMLIN AVE., CHICAGO 45, ILL. 
PHONE: JUNIPER 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters as indicated 


Catalog No. 106 for Hydraulic Oils, Coolants, Lubricants 
{-] Catalog No. 300 for Water 
Catalogs Data on filters for fire-resistant hydraulic fluids AH-1 
containing 
complete date 
available on 
request 


Name 
Company 
Address 


City 
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/ continued 


WELDED STAINLESS 
STEEL TUBING 


. eliminates weld bead 
on inside diameter 





. —- 1 Tal 
Designation: Trentweld Tubing 
Features: Extremely smooth in 
side offers better surface and has 
improved corrosion resistance. Pt 


duction of cold drawn tubing for 
































IN AIR AND aircraft hydraulic lines, pneumatic 

systems and for small heat ex 
| HYDRAULIC CYLINDERS changers require high quality start 
ing stock, which this type of tubing 


DARCOVA PUMCUPS supplies. The smooth surfaces als 


minimize the possibility of fatigue 


PERFORM MORE failure 
Specifications: Tubing and pipe 


EFFICIENTLY AT can be supplied in all the AISI 


stainless and special high alloy 


LOWER COST AND races 
LAST LONGER! Sebsidiony of Creche Steet Co. 


of America 
East Troy, Wisconsin 
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Precision-built and texture-engi- 
neered for practically all services 
Darcova Pumcups outlast most 
other packings at least 3 to 1. MINIATURE SOLENOID 

Fluid slippage is virtually elimi- . . . delivers high 
nated, assuring continuous high actuating force 
efficiency. Far less maintenance! - a 

Lower operating costs! Send to- Designation: Model SD328 

day for a free bulletin packed Features: Unit delivers 4° 
pounds at .020 inch stroke at 18 
V.—D.C. and 6.5 pounds at .020 
inch when operating on 24 V 


with helpful data and proof. 


D. C. These forces are obtained at 
- 


~~ 
— Ee 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 15, PA. 









78 degrees F., but ambient tem 
perature range of —65 degrees | 
to +165 degrees F. provides for 


Continued on page 46 
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Easy-to-Apply CaPlugs Give ‘Kid Glove” Protection 
to Products in Process, Storage and Transit 


Amazing multi-purpose closures of tough, 





: 6 STANDARDIZED DESIGNS . . . 
flexible Polyethylene protect tubing, OVER 200 STOCK SIZES 


threaded fittings and machined parts 


Buffalo, N. Y J¢ Providing “kid-glove” protection for a 
tremendous variety of products, over 300,000,000 CaPlugs were 





used by thousands of industries before their 7th birthday 
EP & EC Caps and Plugs for 
Elect 1! Connectors & Receptacies 


Extremely casy to ipply, these adaptable closures are installed TAPERED CoPlugs 








with impressive regularity on tubing, fittings, valves, hydraulic 
components and numerous machined parts 


Molded of flexible Polyethylene, CaPlugs are exceptionally 





tough yet most kind to threads and polished surfaces. They 
are impervious tO most Common chemical reagents, acids and 
ll nor yl] h | ad 
solve nts Wil { Ola pse ( hip break or shred Cs Wsseded ton a 


and Shipping Caps 








Le 





SC Tubing Sleeve Caps | Threaded Pipe Plugs 

















an be ’ ai €a thar be pre ors that we 
’ er “ 4 D 
Scintilla Magneto Division 
> 
Push them in... or push them on a i i ls BN il ees aaa 
TAPERED CAPLUGS can be used as caps or plugs, inside or outside of to thread Prevention of dirt ents 3) Price benefit j 
threaded or plain fittings. Time studies show that these versatile closures Appearance 5) Ease in installation (6) Easy removal after use.’ 
save up to 500% in labor costs A-P Controls Corporation 
they aiso help impre the customer with the steps that have 
MULTITUDE OF USES been taken t0 protect the equipment.” 
tewart-Warner Corporation 
® Dust Caps ® Oil Hole Covers * Oil, Grease or, ) ; 
They are much aster to install and consequentiy effect a con 
Pipe Caps Pipe Plugs end Bust Seale tderable saving tn installation = ’ 
*® Thread Protectors ® Shipping Protectors setieneias 
® Tubing Seals They offer an inexpensive ficient, and secure source o ro 
® Tube Hole Protectors ® Masking for Plating 9 Rees , Fos whe pal tage! hy we ‘ ville yi e of p 
fection and are ta appited and removed 
* Valve Caps Spray Painting, etc. * Sales Appeal Taylor Instrument Companies 


Free “see-for-yourself’”’ assortment mailed on request 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. Bf 
2203 Elmwood Ave., Buffalo 23, N. Y. ; 


MAIL a free assortment of CaPluqs, literature .and prices to us 


immediately, without obligation. 

















Nome Title 

Firm einai iia — 

Address a — a —EEE 
SE aceictinieetiminiameeanies Zone State 











~ lee ee ee ee ee ee es ee ee es es ee ee ee es ee ee ee 
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positive Operation at rated capaci 
ty under widely differing tempera 
ture conditions 

Applications: Suitable for use 
with valve systems, gyros, indica 
tors and systems requiring short 
stroke and extreme control accura 
cy 

Specifications: Unit is |! inch 
es high, including threaded con 
nection, and *4 inch in diameter 
Solenoid is designed for continuous 
duty at 18 to 30 V.-D< 


PSP Engineering Company 
South Gate, Calif. 
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TEST STAND 


. . » for hydraulic 

equipment 

Designation: ACL Model 2632 
Features: Designed to stand hard 
usage for long periods, the self 
contained unit gives performance 
data for almost all hydraulic sys 
tem components, accessories, in 
cluding valves, regulators, cylinders 


RR RE ET E eaig 


CEROTOR is noted for its precision-built 


line of standard design pump models, but unheralded, 
GEROTOR engineers are solving problems at the 
request of customers who have special design needs. 


The precision manufacturing know-how of the 
GEROTOR organization is available when you have a 
special design problem. Whether this involves speed, 
capacity, limited space, mounting, weight or adaption 


' ee ' : and others. Equipment tests at in- 
to some peculiar operating condition, a specially designed 


GEROTOR HYDRAULIC PUMP may solve your 
problem. 

Due to modern facilities, GEROTOR can produce spe- 
cial design pumps in quantities on an economical basis. 


finitely variable pressure from 500 
ro 5000 psi. Variable flows up to 
10 or up to 20 gpm are obtained 
by manual adjustment of a variable 
displacement pump. Prinicpal con 


Whatever your hydraulic pump design problem trols include cross gauge manifold 


bring it to GEROTOR. ing, oil temperature control and 
indication 


FREE literature available . . . write: Specifications: Unic is 7 foot 
long, 40 inches deep and 76 inches 


| high, and weighs approx. 1500 
E D pounds 
Auto Control Laboratories 
Culver City, California 
™M A VW ¢ oO ord ied Le; RR A T t oD he Circle 206 on Reader Service Card 


535 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


= = “SETI TY 








For more NEW 
PRODUCT reviews 
turn to page 208 
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Lower Costs...Higher Pressures...Peak Performance 


PY @ | CO Centrifugally Spun STEEL TUBES 


H-P-M 800-ton cold chamber die casting machine for casting alumi- 
num, brass and magnesium alloys, manufactured by The Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. The clamp cylinder was fabri- 
cated from an Acipco centrifugally spun steel tube, 14%” as cast 
O.D. with a hone finish 1.D. of 12”, and operates at 2500 psi. 














When the manufacturer of hydraulic machinery specifies steel tubes for cylinders, you can 
be sure he has considered a// the requirements for the cylinders with more than just ordi- 
nary attention. 

Hydraulic cylinders must withstand extreme pressures and rugged use over long 
periods. To meet these conditions, tubes must possess high strength physical properties 
and be of a dense, homogenous metal structure, free from any porosity. They must be 
made of steel of an exact alloy analysis. 

And, from a purely economic point of view, these tubes must be reasonably priced . . . 
or offer a distinct price advantage. 

The Hydraulic Press Manufacturing Company of Mount Gilead, Ohio, used Acipco 
heavy wall steel tubing in this 800-ton die casting machine. Many other manufacturers, 
as well, are calling on Acipco’s complete, integrated facilities and production “know-how” 
for steel tubes which offer low cost, high quality and peak performance 

















Acipco centrifugally spun steel tubes are produced in a wide 
HEAT TREATING | range of sizes up to 16° lengths, with longer lengths furnished 
by welding tubes together. Outside diameters are from 2.25” 
to 50” and wall thicknesses from .25” to 4”. All alloy grades, 
A = including heat and corrosion-resistant stainless steel, and plain 

carbon grades can be supplied. Special analyses are also 
available. Acipco centrifugally spun tubes can be furnished as 








’ 
i= 
> p 


yn 

EEE Be 

gm ay cast, rough machined or finish machined, including honing. In 
large heavy wall sizes, Acipco steel tubes offer decisive price 

advantages over hollow-bored forgings. 


+ 











MACHINING 








Acipco centrifugally spun tubes are used successfully 
€? = in many other types of hydraulic cylinder applications. 
ieee Write, wire or call Acipco for complete information 
el ——— 
= \ _— 
I | —2m- ) 


eS \ DISTRIBUTORS 
AUSTIN-HASTINGS CO., INC J.M. TULL METAL & SUPPLY CO. 
FABRICATING TESTING and INSPECTION eet” en 
Combridge 42, Mass. Atlante, Go 
PETER A. FPRASSE AND CO., INC C. A. ROBERTS COMPANY 
17 Grond St 2401 25th Avenve 
LYMAN TUBE & BEARINGS, LTO DUCOMMUN METALS & SUPPLY CO. 
920 Ste. Sophie Lone 4890 So. Alamedo St 
Montreal 3, Canada Los Angeles 54, Colif 
STRONG, CARLISLE & HAMMOND CO 
1392 W Third S 
Cleveland 13, Ohio 
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TDeuble 2's WIDE LINE OF 


HYDRAULIC CONTROL VALVES 


O PIPE SIZES: V4” THRU 2” 
You —e 
OPERATING PRESSURES: MODELS FOR 
2000 P.S.1.—3000 P.S.1.—5000 P.S.I. 
EXACT VALVE ACTION R R 
coe Cre EQUI ED MOUNTING TYPES: CONNECTIONS IN 


WITH FEWER VALVES AT LOWER BODY, SUB-PLATE MOUNTING, FLANGED 
COosT CONNECTIONS 


RELIEF VALVES BY-PASS VALVES (for sequence BY-PASS and CHECK VALVES 
and unloading applications) (for counterbalance and sequence 
applications) 


REDUCING ond 
CHECK VALVES 


REDUCING VALVES 


TRAVERSE and FEED CONTROL PANELS 


FLOW CONTROL SOLENOID CONTROLLED 
VALVES DIRECT SOLENOID VALVES PILOT OPERATED VALVES 


WRITE FOR NEW FULL LINE CATALOG _ s) b y. = ad 40) 2) 6 On Be Ol OB 
OR CONTACT YOUR LOCAL REPRESENTATIVE ou le MANCHESTER. MICHIGAN 


CALIFORNIA KENTUCKY MINNESOTA OHIO TEXAS 
The Rucker Co Scott Industrial Equip. Co H. U. Rogness, Ine Lax Industrial Products. Inc Womack Machine Sooty Co. 
Oakland-Olympie 3-522! i Lowleville-Clay 2238 Minneapolis-Geneva 1045 Cleveland-Wyoming 1|-7700 Dallas-Dixen 699 
Los Angeles. Kimball Hydraulic Power Equipment Co Lynn Elliott Co 
COLORADO LOUISIANA mMiSSOUR) North Lima-Kimball 9-3717 Houston-Charter 4715 
Alta Engineering Co Sales Engineers Lynn Elliott Co ss Seott Equipment Company VIRGINIA 
Denver-Empire 6-355 Orteans-Canal 2882 Kansas City-Vietor 2197 Cincinnati-Main 9540 
Osear E. Jost Co Columbus—Axminster | -4697 Cardwell Machine Co 
CONNECTICUT St. Lowis-Harrison 68-4488 Dayton-Kenmore 1146 Riehmond 7-2985 
MARYLAND NF Cc i 
The Alroyal Company auver Co ae WASHINGTON 
Hamden—Chestnut 8 " C ves cae - NEW JERSEY Toledo-Waterville 3598 
ice ity-8 
FEORGIA . The Airoyal Company e 2 The Rucker Co., Seattle 
Maplewood-Se. Orange 2-17 KLAHOMA 
J. A, Postel! MASSACHUSETTS The Battersby Co nisi eileen tae WISCONSIN 
Atuate-Aeweed 867! The James Stewart Company Trenton-Export 3-5350 Tulsa Madiece 6-9618 C._L. Thompson 
LLINO! Amberst- 1320 Milwaukee-Hilltop 4-4817 
Walter Nerris Engineeri Sreehiine-Bessen 23-0008 NEW YORK PENNSYLVANIA OUTSIDE 
Chicago-State 2-2804 The Alroyal Company CONTINENTAL 
INDIANA MICHIGAN New York-Cortland 7-9614 Erie nee Supply U.S. CONTACT 
- }. N. Fauver Co., Ine R._C. Neal Co., Ine Erie 2-323 
TEC Engineering Corp Detroit-Temple 2-4115 Buffale-Mohawk 1110 The Battersby Cor International Sales Division 
Indianapolis- Walnut 538 Flint-Cedar 5-5392 Elmira Heights-5168 Philadelphia-Radelifte 5-7760 New York Airbrake Company 
Loganport- 3305 Grand Rapids 5-1247 Rochester - Glenwood Weinman Pump & Supply Co New York, New York 


Muncie 2-7 K alamazoo—21684 Syracuse-75-9911 Pittsburgh-Wainut 1-7705 Phone: Worth 4-3580 
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(@(@ MEANT FOR EACH OTHER— 


COOK Hydraulic Piston Rings 


and Your Cylinders! 


\W HATEVER your hydraulic piston-ring requirements, 
there’s a C. Lee Cook ring to fill the bill. Each is 
carefully inspected to assure extremely close tolerances on 


roundness, circularity and other physical dimensions. 


Because Cook Hydraulie Piston Rings are built better, with 

better materials, they provide longer ring life, reduce 
COOK SEAL-JOINT 
HYDRAULIC RING 
TYPE 101-SS 


Diameter Range—3” to 60” 


the rate of cylinder wear and eliminate eylinder scoring. 
They're available in sizes from 114” to 60”——in exclusive 


Cook Graphitic Iron, bronze and special materials. 


For recommendations and prices, write to Hydraulic Dept., 
C. Lee Cook Company, 986 South Eighth Street, 


Louisville 3, Kentucky. 


COOK STEP-CUT RING 
TYPE 101-1 


Diameter Range—1'2" to 60” 


on 


7 


COOK GAP-SEAL 
HYDRAULIC RING 


TYPE 301-1X 
Diameter Range—3" to 60” Cc. LE a 


COMPANY 
Sealiug Pressures Since 188F 
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NOW! 


Flexible Kel-F 
PRINTED 
CIRCUIT 
CABLES 


developed by 
Sanders Associates, Inc 


By means of an exclusive Sanders 
process, the versatile plastic Kel-F can 
now be laminated with copper in thin 
sheets to provide a flexible printed cir- 
cuit cable. This unique development 
introduces an entirely new concept 
in the fabrication of multi-conductor 
cables or wiring harnesses. Excellent 
electrical and mechanical properties are 
supplied for operation over a wide range 
of environmental conditions. The com- 
plete encapsulation of the conductors 
in Kel-F ensures maximum protection 
against moisture. Glass cloth can also 
be included in the laminations for in- 
creased strength and high temperature 
stability 

FEATURES 
Excellent dielectric strength 
High degree of flexibility 
Lighter, thinner than many cables 
Maximum environmental protection 
Adaptable to many connectors 
Multi-layer construction available 
Suitable for chassis harnesses 


Wiring errors are eliminated 


Easily mounted 


Write for engineering bulletin to Dept. AH-1 
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Ideas 


from a Sales Engineer 


Elmer F. Heiser 


During Elmer Heiser’s 19 years of sell- 


ing air and hydraulic components, he 


has solved many problems and has left 


some unsolved. He is the author of the 
recently published book “Air and Oil 


Cylinders in Industrial Applications”. 


Gremlins 


ee Burns once said that 
the best laid plans of mice and 
men often go astray. He didn’t say 
it that way. His statement was 
framed poetically, and will prob- 
ably stick around longer than this 
masterpiece. Fluid power equip- 
ment proves his point. So often 
these jobs look so fine on paper 
but the “astrays” creep in later. 
Fluid power systems frequently 
have as a built-in feature some of 
what may be called vagaries, idio- 
syneracies or just plain tempera- 
ment. 

Just to show how they work, we 
were mixed up recently in a 
job where a complete package sys- 
tem was to be furnished. It was 
understood and agreed in advance 
that someone would visit the ulti- 
mate customer and acquaint the 
operating and maintenance per- 
sonnel with the various units in 
the system and advise as to ad- 
justments, operation etc. The 
equipment was finished and it 
tested perfectly before shipment. 
A short time after shipment we 
received a call advising that they 
were ready to welcome a wind dis- 
penser as agreed upon. However, 
not only did they want someone to 
explain the unit to maintenance 
personnel, they wanted a service 
man P D Q to even make it oper- 
ate the first time. Some difficulty, 


vague, but serious, had developed 
between pre-shipment tests and ac- 
tual operation at the site. 

You can see that these fluid 
power peculiarities can become 
general, extending even to the per- 
sonnel involved. All we could 
learn after running up a phone 
bill trying to determine specific 
trouble was that we should have 
been there instead of on the phone 
talking about it. 

The next morning upon arrival 
at the scene of the trouble, we 
were blithely advised that every- 
thing was now working in fine 
shape “so go ahead tell us about 
the pumps, valves, adjustments 
etc.” At such a time, years of 
practice in the art of dodging 
needless troubles goes down the 
drain and natural curiosity takes 
over. Here were happy people, sat- 
isfied that all was well; why dig 
into yesterday’s serious problem if 
it isn’t apparent today. 

Besides curiosity, which can be- 
come acute if everyone is satisfied 
instead of grim, there is another 
motive for probing such vague 
trouble. If the malady should re- 
cur after you leave you will have 
to make another trip anyway. This 
could be more trouble than asking 
for trouble while you are on the 
spot. 

So before going into a song and 
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WEATHERHEAD 


.-. First in Components for Hydraulic Systems 


5 TYPES OF INDUSTRIAL HOSE for low, medium, medium-high 
and high pressure applications; available in complete size ranges; 
suited for any service condition. 

REUSABLE HOSE ENDS for fast assembly and positive, leakproof 
connections. Rugged construction that cuts costs through re- 
peated use. Designed to insure maximum flow. Only Weatherhead 
gives you fittings with extra-long gripping area for dependable 
performance under high pressures. 

ERMETO® fittings in steel and stainless steel for leakproof seals 
without flaring, threading or welding. Withstand shock loads, 
vibration and impulse at highest pressures. Ermeto connections 
can be uncoupled and reassembled time after time. 

ERMETO REUSABLE HOSE ENDS for connecting hose assemblies 
directly to block; available from stock in standard sizes. 
Specified by major diesel manufacturers for high pressure fuel 
injection lines. 

37° FLARED STEEL FITTINGS conform fully to J. I. C. standards. 
Available in all types and sizes with tube or dry seal pipe 
thread outlet. 

BRASS FITTINGS S.A.E. 45° flare, compression, inverted flare, 
double compression (threaded sleeve), are machined from extruded 
stock, giving strength equal to forgings. Large, flat wrench pads 
provide easy gripping for fast assembly, even in hard-to-reach 
places. 

WEATHERHEAD FIELD ENGINEERS are readily available to help 
you gain the advantages of this complete, dependable line 
Weatherhead Catalogs provide complete data on products and ap- 
plications. Write: The Weatherhead Company, Dept. A-1, 128 West 
Washington Blvd., Fort Wayne, Indiana. 


For ready reference on 
the complete Weatherhead 
be line see pages 263-270 of 
GET FAST DELIVERY FROM ' the Master Catalog of Fluid 
WEATHERHEAD DISTRIBUTORS Power Products. 
COAST 10 COAST 


WEATHERHEAD ...1cAvs re way 
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Guarantee TOP Performance and Maximum Lifel 


S 44 THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


j Benefits To You 
S CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 


plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 

The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 




































Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller’ at no 
extra cost. 





Benefits To You 
Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation 















Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 


service ) 


EFFECTIVE DATES 


These new Miller features will be 
provided at no extra cost after 
January 1, 1956—and at Miller's 
option prior to that date. 










MILLER FLUID POWER CO. 
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In 1945-46 You Benefited ... 


From the following quality cylinder ‘‘Firsts’’ offered by Miller 
Fluid Power Company on its standard catalogued power cylinders: 


1, Square bar steel heads, caps, and components 
2. Welded fabricated steel mountings 
Detachable, interchangeable steel mountings 
High ‘ensile steel tie rods (4 per cylinder) 
High tensile steel piston rods 
». Chrome Plated Piston rods 
. Wrench flats on piston rods 

Non-corrosive tubing on large bore air cylinders 


Step-cut piston rings on hydraulic cylinders 


. Dirt wipers on air cylinders 

. Dirt wipers and oil wipers on hydraulic cylinders 
Non-adjustable, bubble-tight, leakproof piston rod seals on air cylinders 
Non-adjustable, bubble-tight, leakproof piston seals on air cylinders 


Non-adjustable, leakproof, hydraulic piston rod seals guaranteed not to leak even one 
drop of oil 


Non-adjustable, leakproof, hydraulic piston seals guaranteed not to leak even one 
drop of oil 


. 98°. plus operating efficiency on air cylinders of 4” and larger bores at 80 psi 

. 98°% plus operating efficiency on hydraulic cylinders ot 4” and larger bores at 130 psi 
1 psi no-load break loose pressure on air cylinders of 3%” bore and larger 
3 psi no-load break-loose pressure on hydraulic cylinders of 4” bore and larger 


Seal life in excess of several hundred million feet of piston rod travel on all of the 
above-mentioned piston seals 


Precision-seal cylinders 


22. Seals that seal with pressure on all hydraulic static seals 
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23. Catalogued line of hydraulic cylinders of 2000 to 3000 psi operating pressure 





% In 1954 You Benefited again—from Miller's ... 


24. Sizable stock cylinder program 


25. Model 77 heavy duty detachable foot mountings 





. Greatly expanded stock cylinder program 
. Case-hardened, chrome plated piston rods 
“Teflon” hydraulic piston rod seals 
“Teflon” dirt wipers on air cylinders 
“Teflon” dirt and oil wipers on hydraulic cylinders 
- High quality rust preventive finish on all parts not otherwise protected from rust on 
both air and hydraulic ee 
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In 1956, You Will Benefit Ac Gin... 


‘us Watch For MORE Miller Firsts! 1 


— 
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for best results at 
lowest costs .. . specify ) 


PAGE PACKINGS 


Here are packings especially engineered to 
give you long life with a minimum of mainte- 
nance. Page Leather Packings are tough, pli- 
able, highly resistant to abrasion and wear; 
made from various leathers with specific 
treatments and impregnations for each partic- 








ular application. 


Packings may look much alike, but with 
Page Packings you can really save, for with 
these expertly made packings you also get the 
sincere interest and willing helpfulness of a 
group of experienced packing engineers . 
backed up by an old, dependable company 
with over 87 years of packing know-how. —— 





Page has a complete line of Standard Syn- 
thetic Packings U’s, V’s, Cups, Flanges 
and O-Rings . . . for various applications and 
pressures. 

Write for Page Packing Catalog. Let Page quote 


om your requirements or belp you with your pack- 
ing problems. Specify Page Packings and you'll save. 


PAGE BELTING COMPANY 


Established 1868 
Concord, New Hampshire 






















or es 


It will pay you to specify 





TRADE MARK 


IPAGIE PACKINGS 


Engineered to do a better job 
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ideas From a Sales Engineer 


Continued 





dance about what this or that was 
and why, and how it should be 
adjusted, we pursued the reason 
for the urgency of yesterday’s call. 
Questioning narrowed down to 
two persons who had been work- 
ing with the system from the time 
it was received. Both knew that 
yesterday it didn’t work right, but 
neither could explain the difficulty 
or define it either in terms of hy- 
draulic or mechanical misfire. 

Finally, one of them reached 
over, placed one hand on a part 
in the system and said, “All | 
know is that this valve didn’t re- 
verse but I found that by adjusting 
this one everything worked okay 
and that ended the trouble”. That 
sounded like a pretty simple ex- 
planation and correction so | gave 
up and proceeded to narrate at 
length on the care, maintenance, 
adjustment, etc. of each element 
in the system. 

Let me explain about this busi- 
ness of fluid power peculiarities 
though, you see the first valve he 
pointed out “which didn’t reverse” 
was not even a valve. It was actu- 
ally a block of steel machined to 
accommodate a number of flange 
connections. It was put into the 
system as a sort of manifold con- 
nector block to simplify future re- 
moval of large connections and 
valving for servicing. Manifold 
blocks don’t reverse (or do they). 
The second valve he pointed to, 
which was adjusted to correct the 
manifold reverse, was a sequence 
valve on another part of the sys- 
tem which couldn't possibly have 
had any effect on the circuit which 
was or wasn’t acting up. 

What would you make of that? 
It might be pointed out that the 
two fellows did not pretend to be 
hydraulic maintenance men. They 
explained that only occasionally 
do they work on hydraulic systems 
but that they can generally man- 
age to clear up minor problems 
“such as this one”. A touch like 
that we could all use. 

It reminds me of an account 
related some time ago by a lady 
friend of the family. Many years 
ago her father owned one of those 
early model cars which required a 
gamut of tricks to keep it in op- 
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eration. When she was allowed to 


, , Siete ; Rests 
drive by herself she tried to apply os Industrial 
some of the old man’s tricks to “5 es 

keep the car going to her destina- moe & Be ee 6 fees see x . 
tion. She had seen him, on occa- - cites <a ae Hyd aulic 
sions when it stalled, tap the car- ped 


: Es . 

buretor or adjacent parts with a ip nt 

hammer, and magically it seemed Equi me 

to take off again. Thus, when it - ' 
perl slag snegiens he for PEAK PERFORMANCE ADEL Hydraulic 

konked out on her, she grabbed : : 

Valves and Pumps are setting new and ever higher 
standards for precision in manufacturing and efficient 
performance in operation. Following are but a few of the 
wide variety of models to meet all operating conditions. 


the hammer from the tool box, 
whacked in the vicinity of the car- 
buretor for awhile, closed the 
hood, replaced the hammer, wiped 
her hands and started off. She 
thought she had mastered the old 
man’s art, but before long it died 





again. She repeated the procedure 
a couple of times, probably beat- 
ing a little harder each time, until 
she couldn't pound anymore life 
into it. The garage mechanic who 
came out to locate the trouble 
found that she had been driving 


] 
4-way valves with spring-centered, spring-offset, 


and 1, 2, or 3 position detent action. 1500 psi. 
Flows to 28 gpm. 


ith th war ona For 1000 psi service with rated capacities at 
with the emergency brake set anc 1800 rpm of from 1.5 to 46.8 gpm. 

each time the brake bands heated 
the engine stalled. He towed the 





car to the garage, replaced the 
battered carburetor, instructed her 
in the operation and release of the 
emergency brake and got her back 
on the road. 

Obviously particles of dirt 
would accumulate and choke off 


the gas and the old boy knew how Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range. 


Compensated type maintains constant flow over 
wide differential pressure range. No drain line 


to jog them loose, either to go on ' 
required. 1500 psi. 


through or drop back in the line 
for future plugging. A_ similar 
situation no doubt existed on the 





hydraulic system mentioned pre- 

viously. Either a piece of foreign 

material jammed a valve or a 

strain was set up in the connec- 

tions which caused a valve spool 

to bind temporarily. While these 

guys were working over the unit 2 or 3 position detent. With or without dog 

adjusting here and there the valve or lever. Can be used as 4-way valve in small 

spool probably worked loose and a. ee 

stayed free. 
We have seen the trick of rap- 

; : For complete engi 

ing hydraulic valves, to free them, neering specifications 


and counsel, Address: 


developed to a point where it is png epee pe 


* * . Propvuocts, Division 
the first procedure followed on pi ny 


trouble shooting. In one plant we | Conroration. 10771 
| Van Owen Street 


noticed that the corners of the | Burbank, California 
valve castings were decidedly upset 
from repeated rapping, and it was Manufacturers of Industrial Hydraulic Valves and Pumps 


explained that whenever a failure 
ers h ; ; DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
occurs the maintenance man uses NEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
his hammer first and his head J. BOYD COATES, GLENSIDE, PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 
a : DONNELLY COMPANY, PITTSBURGH 38, PA. * HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
afterward. This contributes to the | 4 “CaLiF. « HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
volume of replacement business COMPANY, PHOENIX, ARIZ. INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH. 
; | LINCOLN SUPPLY COMPANY, PROVIDENCE, R. I. « L. H. MONSEES, INDEPENDENCE, MO. + THE 
upon which all manufacturers, NEFF ENGINEERING CO., FORT WAYNE 3, IND. - POWER DRIVES, INCORPORATED, BUFFALO, 
N. Y.* SCOT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO * ROBERT TAYLOR & SONS, 
large and small, are more or less | SALT LAKE CITY 10, UTAH « WYATT SALES COMPANY, CLEVELAND 15, OHIO 
dependent. vvv TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 


Valves allow free flow in one direction only. 
Many varictions available. 3000 psi. 
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NO COST TO YOU... JUST FILL IN AND MAIL THIS COUPON 















Aeroquip Corporation, Jackson, Michigan 
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; Gentlemen: 0 Industrial 
' Please send me the new, illustrated Aeroquip catalog checked at Ne. 200 
1 the right. 

' Aircraft 
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Aeroquip’s New 64-Page 












EACH SECTION CONTAINS 
HELPFUL INFORMATION! 


SECTION A contains the 
following engineering data 
and equipment: 

products ond services 

ordering instructions 

hose fluid reference chart 

ing of hose i 1 

bend radius v8. operating pressures 

vacuum data 

thread interchange data 

bulkhead hole size data 

hand tools 

support clamps 

hose cover stripping tool 

hose cut-off machine 

hose assembly machines 

hydrauliscope 


SECTION B contains the follow- 


ing hose, fittings and adapters: 
low, medium, high and very high 
pressure hose lines 
oir brake hose 
coal shooting hose 
grease hose 
ammonia hose 
LPG hose 
steam hose 
trichlorethylene hose 
diese! fuel hose 
Freon hose 
hot water hose 
low temperature hose 
electrically non-conductive hose 
fire-resistant hose 
S.A.E., , J.1.C., Parker, 7" -— romans 








essombly instructions 
kits 
SECTION C contains the follow- 
ing special fittings: 
flange type, split flange type ond Globe 
Seal fittings. 
SECTION D contains the follow- 
ing Self-Sealing Couplings: 
industrial and farm Self-Sealing Cov- 
plings, and farm Breakaway Coupling. 


Get Your Copy Now... 
Fill In and Mail 
This Coupon Today! 
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Industrial Catalog Is Ready! 


YOU'VE NEVER SEEN A HOSE LINE AND COUPLING 
CATALOG THAT IS SO COMPLETE. . . SO EASY TO 
USE... SO PACKED WITH HELPFUL INFORMATION! 


Whether you design machine tools, trucks, construction equipment, 
engines, farm equipment, or any of hundreds of industrial products, 
this new Aeroquip catalog will save you hours of time . . . provide 
answers to knotty fluid line probiems. 


The full range of products covered includes hose, fittings and 
couplings for everything from low to extra high pressure systems 
... for carrying hydraulic fluid, air, grease, oils, ammonia, LPG, steam, 
diesel fuel, Freon, water and many other fluids. You will also find 


valuable reference to help you in the planning, engineering, and 
installation of fluid-carrying systems. 


Aeroquip’s new, fully illustrated catalog No. 200 is designed to be 


easily read and exceptionally easy to use. Be sure to get your copy. 
Fill in and mail the handy coupon today! 


ALSO AVAILABLE! TWO 
OTHER NEW AEROQUIP 
FLEXIBLE HOSE LINE 


AND COUPLING CATALOGS 
Catalog No. 


100 covering aircraft 
products 


(78 pages). 
Catalog No. 300 covering marine 


products (40 pages). 


Please check box in coupon for catalog 
desired. 


Support Junior Achievement 
unior Achievement Week, 
January 29-February 4 


\eroquip 


AEROQUIP CORPORATION, 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


January, 1956 


JACKSON, MICHIGAN 
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CYLINDERS 


OUTMODE ALL OTHERS 
--- SAVE 40% SPACE! 


You'll never go back to tie-rod cylinders, 
once you apply T-) Spacemakers to your 
push-pull-lift jobs! Advantages in space 
saved, weight saved, greater strength and 
off-the-shelf delivery are among the dozens 
of Extras you get as Standard! 


Now — these sensationally popular T-J 
Spacemaker Cylinders are available off the 
shelf in sizes up to 8’. This means as many as 
64,000 different combinations of styles, 
bores, strokes, mountings, etc. immedi- 
ately available! Oil pressure to 750—Air to 
200 P.S.1. Super Cushion Flexible Seals for 
Air . . . New Self-Aligning Master Oil 
Cushion. Hard chrome plated bodies and 
piston rods (Standard). Only from T-) 
can you get these new ingenious cushion 
designs! Send for bulletin SM-155-2. The 
Tomkins-Johnson Co., Jackson, Mich. 
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SWIVEL JOINTS 


LONG, SERVICE-FREE LIFE DESPITE EXTREME 
ABRASIVE DUST AND MECHANICAL ABUSE 


When it comes to rugged service, the Fletcher Roof Drill really puts 
Chiksan Swivel Joints thru the paces. Installed on hydraulic lines where 
operating pressures run as high as 1800 psi, the Swivel Joints are used to 
minimize torque and eliminate knotting on lines as the bit is raised and 
turned. The Swivel Joints are subjected to extreme mechanical abuse 
and abrasive dust as the hard working drill bores a hole, then installs 
and tightens roof bolts in underground mines. 
Yet with all of the extreme abuse and abrasive coating, the J. H. 
Fletcher Company reports Chiksan Swivel Joints continue to provide 
free swiveling action with exceptional maintenance-free service. 
Assure yourself of this long-life, trouble-free service, by specifying 
versatile Chiksan Swivel Joints in your plant and equipment. Chilean Setech Ditetn cdtatn O08 to 2 
and 3 planes, handling air, hydraulics, fuels, 


oils, water and other fluids. 
LHIASAN FOR FREE CATALOG WRITE DEPT. 151 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 
a> 
= “GQ CHIKSAN COMPANY, Breo, California - Newark 2, New Jersey - Well Equipment Mfg. Corp., (Division), 
<¥ Houston 1, Texas + Chiksan Export Co., Brea, Calif.; Newark 2, New Jersey - Chiksan of Canada, Ltd., Edmonton, Alte. 
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Uselul Literature 


HYDRAULIC VALVES... for aircraft, industrial, 
and mobile applications are featured in Bulletin 101 
prepared by Electrol, Inc. The bulletin presents a tim- 
ing valve, speed control valve, pressure relief valve, 
cut out valve, check valves, and various directional 
control valves. A dual thermal relief valve designed 
to relieve the pressures built up by thermal expan- 
sion in hydraulic system is presented. A timing valve 
which regulates the operation of component units in 
a system at a specific time is also described 
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COUPLERS .. . Tru-Flate, Inc. has issued four 
charts indicating flow characteristics of their couplers 
Nos. 60C, 60F, and 60G. The charts indicate flow of 
air through the couplers at various pressures and 
pressure drops at various flows for both air and oil 
The charts are intended for engineering personnel 
in selecting the couplings and are of considerable 
assistance when installing two-way flow couplers 
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ELECTRIC MOTORS... manufactured by Howell 
Electric Motors Co. are featured in an attractive book- 
let designated N-100-R. The Series 100 motors pre- 
sented are smaller, lighter, and cooler running, and 
short descriptions show the advances in design that 
have been built into these re-rated motors. Both 
totally-enclosed, fan-cooled and open drip-proof types 
of integral horsepower motors are detailed, with other 
enclosures and mounting variations covered. Con- 
struction features are clearly illustrated, as well as 
features incorporated in manufacture. A chart of di- 
mensions is included 
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AIR PUMPS ... Bulletins Nos. A-1683 and A-1399 
have been prepared by The Kraissl Co. to specify 
their class 21 and Class 23 series units. The Class 21 
series mechanism makes use of rollers carried in the 
recesses of the rotary piston Under operating con- 
ditions the rollers emerge by centrifugal force and 
follow the inside periphery of the housing. The Class 
3 series which is for the elimination of oil lubrica- 
tion from air pumps are dry lubricated. The displace- 
ment blades furnish their own lubrication and take 





For your free copy of publications 


reviewed, fill in the reader service card 


up their own wear. In addition to application and 
design information, sizes and dimensions and oper- 
ating instructions are given for the pumps 
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TIMERS .. . A. W. Haydon Co. has issued a new 
catalog covering their line of time delay relays, re 
peat cycle timers, counters, and other timing devices 
The catalog includes photographs of each type giving 
design features and specifications. Principles of op 
eration are shown in schematic diagrams, and typical 
circuit applications are given. Units for aircraft as 
well as industrial applications are included, and in- 
formation is given to assist in selecting the proper 
unit. Enclosures for pressure sealing and hermetic 
sealing are shown 
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PACKING . . . for pistons is the subject of a 16 
page comprehensive data bulletin published by Dar- 
ling Valve & Mfg. Co. The bulletin, No. 5503, in- 
cludes operating diagrams and a list of typical in- 
stallations for the cup-type piston packing. Typical 
installations are shown and helpful data is given on 
available for specified pressure, temperature, and cor- 
rosive conditions. Also included are tables giving the 
complete range of standard sizes and prices. The bul- 
letin explains operation and installation of the cup- 
type packing and indicates its advantages 
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VALVES AND CYLINDERS... manufactured by 
Rotex Punch Co., Inc. are described in literature re- 
cently issued by the company. One brochure specifies 
cylinders for air, water, and low pressure hydraulic 
service. These range from 114 to 4-inch bores and 
incorporate O-ring sealing throughout. The valves 
are presented in Bulletin No. 203-A which indicates 
dimensions and various actuating devices. One gen- 
eral bodv design is used for all valve assemblies per- 
mitting the use of many different actuating attach- 
ments on either end of the valve. A third leaflet pre- 
sents a single acting clamping cylinder with a 1-inch 
stroke and 11-inch bore, and a clamp type cylinder 
incorporating a valve in the cylinder body 
Circle 247 on Reader Service Card 
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INSTALL SNAP-TITE “H" COUPLINGS: 


e Snap-Tite ““H’’ Series couplings are constructed so that the 
valve is completely closed in coupler before disengaging the 
nipple seal, eliminating fluid spray, and the only loss of fluid 
is the few drops in the nipple cavity. 


e Powerful springs keep valves shut tight when “H”’ couplings 
are disconnected. 


—— =~ 


a : > 
Pa Check your couplings. Are they creating accident hazards and 
( losing costly fluids? Are offensive odors and flammable gases // 


a from them? ae 


SNAP.-TITE’S ‘‘H’’ COUPLING, SIZE FOR SIZE, IS THE SMALLEST 
COUPLING WITH HIGHEST STRENGTH AND HIGHER EFFICIENCY 


Recessed valve washers . . . fluted valve stems . . . valve stops with mini- 
mum flow restrictions . . . large inside diameter—these combine to allow 
maximum flow capacity with lowest pressure drop. 


Available in sizes Ye" to 10” in alloy steel or to specifications 


SNAP-TITE COUPLINGS CAN HANDLE ALMOST ANYTHING THAT FLOWS 


See the Snap-Tite representative in your city or write for Bulletin 240A » J 4 ri f if J = Ite / N (GC 
, ) ° 
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NOW! 40-micron, self-cleaning filter 








It’s the new Cuno SUPER Auto-Klean 


HOW IT WORKS. Dirty oil enters inlet (1) at left, fills housing 
(2) and flows through metal edge-type filter (3). Clean oil 
rises through center of filter, leaves at right. Dirt combed 
out by cleaner blades (4) is removed through drain (5). 


FILTER ELEMENT consists of stacked major and minor discs and 
cleaner blade bearing against minor discs. Small arrows show 
flow. Short restrictions between minor and major discs stop 
40-micron particles but allow high flow rate. 


Cuno’s new SUPER Auto-Klean is the first practical, com- 
pact micronic filter for lubricating oil, hydraulic fluid, coolant, 
fuel, and other industrial fluids. 

Many times smaller than other micronic filters of equal ca- 
pacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges in most 
cases. Here’s what it offers: 

1. Full-flow 40-micron filtration with a self-cleaning filter. 
Positive protection against particles larger than 40 microns 
(actually 0.0015 in.). All-metal filter can’t rupture or channel. 
2. Easy cleaning. Just turn the handle—by hand or continu- 
ously with motor drive. No interruptions for cleaning. 

3. No cartridge changes. Ends operating costs if you've been 
using cartridge filters. 

4. Low pressure drop, no pressure drop build-up. An 8” by 
24” SUPER Auto-Klean filters 30 gpm of 200 SSU oil with 
only 3 psi pressure drop—up to 75% more with slightly 
higher pressure. 

5. High capacity in a small package. Many times smaller 
than replaceable-cartridge type filters of equal capacity, it 
saves with lower initial costs, lower installation costs. 

6. Easy to build into new equipment. Available for line-type 
housings (left) or incorporation in sump or reservoir (below.) 
Works in any position. 

7. Easy to install in old equipment. Fits existing Auto-Klean 


housings. You can easily =e most 2%” diameter elements 


with SUPER Auto-Klean for finer filtration. 


Write today for complete technical data on the new 
SUPER Auto-Klean for your new or existing equipment. 
Ask for Catalog No. SAK-057. Cuno Engineering Corpora- 
tion, 2-1 South Vine Street, Meriden, Connecticut $9 


11 


FILTERS FOR INTERNAL PIPING (A and B above) allow stream- 
lined design plus the best infiltration. Flange mounting with 
external outlet (C above) and line-type (large cutaway above 
left) are just a few of many other possibilities. 


Gt ENGINEERED FILTRATION 


Removes More Sizes of Solids From More Kinds of Fluids 


AUTO-KLEAN (edge-type) * MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 
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HANNIFIN AIR AND 


HYDRAULIC CYLINDERS 


To the engineer who wants 
the best cylinder—in a hurry 


In the selection and purchase of cylinders look for: 


Completeness of Line. Hannifin makes five lines of air and 
hydraulic cylinders in a range of bore sizes and mounting 
styles to meet every requirement and preference. 


Leadership in Design. Hannifin cylinders are built to ex- 
acting quality standards and extremely close tolerances 
to insure easy, accurate mounting. Hannifin has also 
introduced the externally removable and replaceable bronze 





gland cartridge, the most noteworthy improvement in 
cylinder design in the last 50 years. 

Rapid Delivery. Hannifin can ship the cylinder you need 
in strokes up to 60” in any normal quantity within 48 hours. 
Field Engineers, located in all principal cities, are as near 
as your telephone. Or, if your requirements are really 
urgent, call us at Des Plaines. Experienced sales en- 
gineers will handle your order. 


HANNIFIN 


MAIL THIS COUPON FOR PROMPT ACTION 


C) Have Field Engineer call at once 
(J Have Field Engineer stop by soon 


C) For the present, just send complete cata- 
log information on Hannifin cylinders 
including prices 


Eh 


Circle 78 on Reader Service Card 


January, 1956 


Hannifin Corporation, 545 S. Wolf Rd., Des Plaines, Ill. 


Company 
Address 
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KOLDFLO PROCESS 
developed by Mullins 
Manufacturing Corpora- 
tion is a method of cold 
shaping steel into a wide 
variety of shapes, some 
of which have hitherto 
had to be machined. Four 
3000-ton presses, capable 
of shaping pieces up to 
100 pounds weight, all 
use Texaco Rega! Oil R&O 
as hydraulic fluid. 


““Systems completely free 
of sludge, rust and foam’’ 


—reports Mullins Manufacturing Corporation, Warren, Ohio 


Four 3000-ton Lake Erie presses went into service in 1953 
with an initial fill of Texaco Regal Oil RGO — 2700 
gallons in each system. Now, two years later, Mullins 


tells us — 


“Your Texaco Regal Oil R&O has done a 
great job in assuring the dependable hydravu- 
lic performance we must have. All systems 
are completely free of sludge, rust and foam. 
Very little make-up has been required.” 


Texaco Regal Oil R&O has been proved by test to have 


ten times the oxidation resistance of ordinary turbine- 
quality oils — far greater ability to keep systems free from 
sludge, rust and foam. And there is a complete line of 
Texaco Regal Oils RGO to meet the requirements of all 
types and sizes of hydraulic equipment, all operating 
conditions. 

Let a Texaco Lubrication Engineer help you select the 
proper one to keep your hydraulics trouble-free. Just call 
the nearest of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 


TUNE IN; TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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ABOUT THIS INDEX... 
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Twenty-five years of published material are represented by this in- 
dex which has been prepared to help you obtain information about 
the many phases of the fluid power field. 

Only the material which has a direct bearing on the fluid power 
field has been listed, and the classifications have been selected to cover 
theory, design, applications, and maintenance. Because many of the 
articles and books cover several of the classifications, you will find 
these listed wherever applicable. In these cases, an explanation of the 
article is included only with the listing under the most pertinent classifi- 
cation. Items are listed chronologically under each classification. The 
classification index should be consulted carefully to determine the 
correct classification under which to search for a particular subject. 

Material from both British and American publishers has been in- 
cluded, and almost all of it is available from public libraries. The 
editors of APPLIED HYDRAULICS wish to acknowledge the help received 
from the librarians and facilities of the Technology Section of the 
Cleveland Public Library. 





ARTIGLES LISTED\IN THIS INDEX have been 


selected from the following publications: 


A E G Progress 

Acoustical Nociefy of America 

Aero Digest 

Aeronautical Engineering Review 

Aeronautical Quarterly 

Aeroplane 

Agricultural Engineering 

Aircraft Engineering 

Aircraft Production 

Allis-Chalmers Electrical Review 

American Builder 

American Ceramic Society 

(American Foundryman 

American Institute of Electrical Engi- 
neers— Transactions 

American Institute of Mining and Met- 
allurgical Engineers 

American Machinist 

American Society for Testing Materials 

Bulletin 

American Society of Mechanical Engi- 
neers— Papers, Transactions 

American Society of Naval Engineers— 
Journal 

American Society of Tool Engineers— 
Journal 

American Standards Association— 
Standards 

Applied Hydraulics 

Applied Mechanics Reviews 

Automation 

Automobile Engineer 

Automotive & Aviation Industries 

Automotive Industries 

Aviation 

Aviation Industries 

Aviation Week 

Blast Furnace & Steel Plant 

Boiler Maker & Plate Fabricator 

Brick & Clay Record 

British Compressed Air Society 

British Motor Ship 

British Standards 
ards 

British Steelmaker 

Bus & Coach 

Bus Transportation 

Canadian Aviation 

Canadian Institute of Mining & Metal- 
lurgy—Transactions 

Canadian Machinery 

Canadian Metals 

Canadian Mining & Metals 

Ceramic Industry 

Chemical Engineering 

Civil Engineering (London 
New York Edition) 

Coal Age 

Colliery Engineering 

Colliery Guardian 


Journal 


Bulletin 


Institution—Stand- 


Edition, 


Combustion 

Commonwealth Engineer 

Compressed Air Magazine 

Construction Methods & Equipment 

Control Engineering 

Cotten 

Diesel Power 

Diesel Progress 

Diesel Railway Traction 

Dock & Harbor Authority 

Earthmover 

Electrical Contracting 

Electrical Construction & Maintenance 

Electrical Engineering 

Electrical Manufacturing 

Electrical World 

Electroplating 

Engine & Boiler House Review 

Engineer 

Engineering 

Engineering Journal 

Engineering & Mining Journal 

Engineering News-Record 

Engineering Progress 

Engineers’ Digest (British Edition, 
American Edition) 

Factory and Industrial Management 

Factory Management and Maintenance 

Flight 

Flow 

Food Engineering 

Foundry 

Foundry Trade Journal 

Furniture Manufacturer 

Gas 

Gas Age 

Gas & Oil Power 

Gas World 

General Motors Engineering Journal 

Glass Industry 

Heating, Piping & Air Conditioning 

Heating & Ventilating 

Hydraulic Review 

India-Rubber Journal 

India Rubber World 

Indian Concrete Journal 

Industrial Finishing Magazine 

Industrial Plastics 

Industrial Power & Production 

Industry & Power 

Industry & Welding 

Ingenieur 

Institute of Engineers, India Reports 

Institute of Mining and Metals—Bulle- 
tin 

Institution of Electrical Engineers— 
Proceedings 

Institution of Engineers & Shipbuilders 
in Seotland—Transactions 


Institution of Marine Engineers—Trans- 
actions 

Institution of Mechanical Engineers— 
Proceedings, Papers 

Institution of Production 
Journal 

Instrument Society of America—Jour- 


Engineers 


Instruments 

Iron Age 

Iron & Coal Trades Review 

Iron & Steel Engineer 

Iron & Steel Institution—Journal 
Journal of Aeronautical Sciences 
Journal of Metals 

Junior Institution of Engineers—Jour- 


Light Metals 

Lubrication 

Lubrication Engineering 

Machine & Tool Blue Book 

Machine Design 

Machinery (London Edition, New York 
Edition) 

Machinery Market 

Machinery & Steel World 

Manchester Association of Engineers— 
Transactions 

Marine Engineering & Naval Architect 

Mass Production 

Materials & Methods 

Mechanical Engineering 

Mechanical Handling 

Mechanical World 

Metal Industry 

Metal Treatment & Drop Forging 

Metallurgia 

Metals 

Methods & Equipment 

Mill & Factory 

Mine & Quarry Engineering 

Mining Congress Journal 

Mining Journal 

Minneapolis University St. Anthony 
Falls Hydraulic Laboratory—Project 
Reports 

Modern Plastics 

Modern Power & Engineering 

Motorship 

National Advisory Committee on Aero- 
nautics-Reports, Technical Memos 

National Conference on Industrial Hy- 
draulics (NCIH)—Proceedings 

National Engineer 

National Safety News 

Nautical Gazette 

New Zealand Engineering 

Oil Engine 

Oil Engine & Gas Turbine 

Oil & Gas Journal 
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Oil Weekly 

Pacific Marine Review 

Packaging Review 

Paper Trade Journal 

Passenger Transport 

Petroleum Engineer 

Petroleum Refiner 

Pit & Quarry 

Plant Engineering 

Power 

Power Engineering 

Power Generation 

Power House ( Management) 

Power Plant Engineering 

Power & W orks Engine eT 

Precision Metal Molding 

Product Engineering 

Product Engineering Annual Handbook 
of Product Design 

Purchasing 

Railway Gazette 

Railway Mechanical Engineer 

Railway Track & Journal 

Roads & Bridges 

Roads & Road Construction 

Roads & Streets 


Rock Products 


Royal Aeronautical Society—Journal 

Rubber Age 

Science Lubrication 

Sheet Metal Industries 

Sheet Metal Worker 

Shell Aviation News 

Ship Builder & Marine Engine Builder 

Shipbuilding & Shipping Record 

Silk Journal & Rayon World 

Society of Automotive Engineers—Jour- 
nal 

Society of Automotive Engineers 
Transactions 

Society of Engineers Journal & Trans 
actions 

Society of Plastics Engineers—Journal 

South African Institution of Mechani- 
cal Engineers—Journal 

Southern Power & Industry 

Southern Power Journal 

Sperry scope 

Steel 

Steel Processing 

Steel World 

Sulzer Technical Review 

Surveyor 

lechnical Data Digest 


Textile Recorder 

Textile World 

Times Trade & Engineering Supple- 
ment 

Tool & Die Journal 

Tool Engineer 

Tooling & Production 

U. S. Bureau of Mines—Report Inves- 
tigations, Information Circulars 

U. S. Bureau of Standards—Simplified 
Practice Recommendations 

U. S. Civil Aeronautics Administration 
—Technical Development Reports 

Utilization 

Veneers & Plywood 

Wastes Engineering 

Water Works Engineer 

Welding Engineer 

Welding & Metal Fabrication 

Western Construction (Western Con- 
struction News) 

Western Flying 

Western Machinery & Steel World 

Western Metals 

Wire & Wire Products 

Wood-Worker 

World Oil 





CLASSIFICATIONS FOR 


THE 


FLUID POWER ENGINEERING INDEX 


Accumulators 
Aftercoolers 
Agricultural Equipment 
Air Bleeding Devices 
(see Valves, Hydraulic) 
Air Compressors 74 
Air Lines (see Pneumatic 
System Design & Operation) 
Air Receivers (see Pneumatic 
System Design & Operation) 
Aircraft Equipment, Hydraulic 79 
Pneumatic 86 
Armament (see Ordnance) 
Assembly Tooling (see Jigs 
& Fixtures) 
Automation (see Machine Tools) 
Automotive Equipment 86 


B 
Baling Machines (see Presses) 
Bending Machines 90 
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Boosters 
Busses (see Automotive) 


c 
Central Hydraulic Systems 
(see Package Power Units) 
Circuit Breakers (see Electrical 
Switchgear Control} 
Compressed Air Lines (see 
Pneumatic System Design) 
Condensers (see Filters, Air) 
Conferences & Association 
Meetings 
Construction Equipment 
Couplings (see Plumbing) 
Cylinders, Air & Oil 


D 
Die Casting Machines 100 
Drawing Presses (see Presses) 
Drives (see Transmissions, 
Hydrostatic) 
Duplicators (see Servomechanisms) 


E 

Earth Moving Equipment 

(see Construction Equipment} 
Electrical Controls .... 100 
Electrical Switchgear Control _104 
Electronic Controls (see Electrical 

Controls) 
Elevators, Hydraulic ...106 
Extrusion Presses (see Presses) 


F 

Film List . 106 
Filters, Air 107 
Filters, Oil .. 108 
Fittings (see Plumbing) 
Flow Control (see Speed Control) 
Flow Meters (see Instruments) 
Fluid Mechanics & Basic 

Design Data — 
Fluid Power Text Books = 
Fluids, Hydraulic 
Food Processing Machines 

(see Packaging Machines) 
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Forging Presses (see Presses) 
Forming Presses (see Presses) 
Foundry Equipment 118 
Furnaces 120 


G 


Gaskets (see Packings) 
Glass and Ceramic Equipment 120 


Hammers (see Presses) 
Heat Exchangers 


Industrial Trucks (see Material 
Handling Equipment) 
Intensifiers (see Boosters) 
Instruments 121 
Intercoolers (see Aftercoolers) 


J 


Jacks (see Cylinders; 
Construction Equipment} 

Jigs & Fixtures . 122 

Joints (see Plumbing) 


L 


Landing Gear (see Aircraft) 

Lifts (see Elevators, Hydraulic) 

Limit Switches (see Electrical 
Controls) 


Machine Tools 126 
Broaching, Honing 132 
Drilling, Tapping, Counter- 
sinking, Reaming, Spotfacing 
Counterboring 132 
Grinding, Polishing 134 
Lathes, Spinning, Chucking 134 
Milling, Boring 136 
Shapers, Planers 138 

Maintenance, Hydraulic 
Systems 138 
Pneumatic Systems 140 

Manifolds (see Plumbing) 

Marine Equipment 144 

Material Handling Equipment 146 

Mine Equipment 148 

Moisture Separators (see Filters, 
Air; Aftercoolers) 


Motors, Air .. 
Motors, Electric . 
Motors, Fluid ......... 


N 
Noise, Hydraulic 


° 

O-Rings (see Packings) 
Oil Coolers (see Heat Exchangers) 
Oil-Level Gages 

(see Instruments) 
Oil Reclaiming Systems 

(see Filters, Oil) 
Oil Seals (see Packings) 
Oil Well Equipment 

(see Mine — 
Ordnance 
Ovens (see Furnaces) 


P 

Package Power Units _.. 156 
Packaging Machines .... 157 
Packings . 158 
Paper Machines 160 
Pipe (see Plumbing) 
Piston Rings (see Packings) 
Plastics Machines 160 
Plumbing : ... 163 
Pneumatic Systems, Design 

& Operation ... 164 
Power Steering (see Automotive 

Equipment) 
Presses ... — 
Pressure Control .... — 
Pressure Gages (see Instruments) 
Pressure Switches (see Electrical 

Controls) 
Printing Machines 
Propeller Control 

(see Aircraft Equipment) 
Pump Control (see ae 
Pumps . 


consis 182 


9 
Quarry Equipment 
(see Mine Equipment) 


R 
Railroad Equipment .............184 
Relays (see Electrical Controls) 
Reliability (see Maintenance) 


Reservoirs . ..186 
Road Building Equipment 
(see Construction Equipment) 
Rubber Machines (see Plastics 
Machines) 


Ss 


Safety , ee 186 
Sequencing (see Speed Control) 
Servomechanisms _..... 188 
Solenoids (see Electrical Controls) 
Speed Control ....190 
Standards : =. 
Steel Mill Equipment 193 
Straightening Machines 

(see Bending Machines) 
Strainers (see Filters, Oil) 
Stretching Machines 

(see Bending Machines) 
Symbols (see Standards) 
Synchronizing (see Speed Control) 


T 


Temperature Control 

(see Heat Exchangers) 
Temperature Measuring 

Equipment (see Instruments) 
Test Equipment & Methods 194 
Textile Machines ; 196 
Timers (see Electrical Controls) 
Timing (see Speed Control) 
Tracers (see Servomechanisms) 
Training (see Maintenance) 
Transfer Mechanisms (see Jigs 

& Fixtures; Machine Tools; 

Material Handling Equipment) 
Transmissions, Hydrostatic 196 
Troubleshooting (see Maintenance) 
Trucks (see Automotive Equipment) 
Tubing (see Plumbing) 
Turrets (see Aircraft Equipment) 


v 


Valve Panels (see Plumbing) 
_  FeeNee 
Valves, Hydraulic . 


Ww 


Welding Machines . 
Wiper Rings (see Packings) 
Woodworking Machines ......206 
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A RCO WHEREVER PIPING CONNECTIONS MUST MOVE, look 
to BARCO for the ANSWER! Whatever your problem, Barco, 


The Only Complete Sine of 


invariably, can solve it BETTER, EASIER, and QUICKER 


with a tested and proven joint right out of the standard Barco 


BALL bd REVOLVIN G line. This is because Barco builds a truly complete line of 
SWIVEL e SWI NG flexible ball, swivel, swing, and revolving joints — there is a 


size and type for every purpose! Submit your problem; ask 


Oo * ae for recommendations — Barco is at your service. 





\ Flexible 
{ BALL JOINTS 
] 


U) for Angular Flexing and 
’ / Swivel or Twisting Movement 


This is a versatile, general purpose design suitable for many 
applications. Standard the world over where low cost, leakproof, 
movable joints are needed in piping handling steam, air, water, 
oil, gas, or chemicals. One joint will frequently serve the same 
purpose as several one-plane swing joints. Up to 40° side flexibil- 
ity plus 360° swivel action facilitates quick connection of piping, 
overcomes misalignment. Pressures to 5,000 psi; temperatures to 
1,000 F. 12 styles, sizes from “%" to 12”. 


Self- Aligning 
SWIVEL JOINTS 


for Swivel Motion 
or Slow Rotation 


Specially designed for and widely used in making compact, low 
torque connections to reciprocating or hinged parts on molding 
presses, construction machinery, die casting machines, oil burners. 
Barco’s self-cligning feature provides-side-flexibility (up to 10°) 
which speeds up installation and prevents binding. Easy to 
position piping accurately—no sagging, flopping lines. Leakproof, 
pressure safe. Ratings as high as 600 F., 3,000 psi (hydraulic). 
Sizes, %" to 2"; angle or straight. 





Leakproof 
REVOLVING 
JOINTS 


for Continuous Rotation 


Barco design insures trouble-free performance, minimum roll drag, 
and up to 50% power savings. Inherent low torque is little affected 
by increasing pressure, speed, or temperature. Parts are easily 
accessible. Light running action minimizes wear, permits free- 
flooting instailations. No adjusting necessary — long, leakproof 
service. Ratings to 250 psi (steam); 450 °F. Single flow or syphon 
styles. Sizes “2” to 2” and special to 5". Wide choice of styles. 


Plane 
SWIVEL JOINTS 


for Hydraulic and 
Pneumatic Service 


Here is a new light weight, low cost “single plane” swivel joint 
for small piping or tubing. Built with ball-bearing or thrust bear- 
ing. O-ring seal. Very low torque under pressure. Choice of styles; 
sizes Ye", Yo", standard; %", %” in quantity orders. Corrosive 
resistant construction for service to 2,000 psi,—20° to 225° F. 
Other types available for higher ratings. 
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High Speed 
REVOLVING 
JOINTS 
for Clutches, Chucks and Machine Tools 


New 4" Type D. Used in making high speed, leakproof rotary 
connections for pneumatic, hydraulic, or coolant lines. Light run- 
ning, sealed double-row ball-bearing design handles both radial 
and end thrust load with low torque and minimum wear. Easy to 
install where space is limited. For speeds up to 10,000 RPM; 
pressures to 300 psi (air) or 1500 psi (hydraulic). 


SEND 





"Controlled Torque” 


SWING JOINTS 


for Loading Racks, 
Fueling Assemblies 


Built to support piping and provide for swing movement in 
handling gasoline, oil, alcohol, and other fluids. Special ball 
bearing, long sleeve design with exclusive “controlled torque” 
action permits uniform, easy movement, but prevents annoying 
uncontrolled swinging. Single swing, double swing, and counter- 
balance styles with counterweights to meet every need. In steel, 
malleable iron, or Bar-Ductile metal, sizes 1", 1%", 2”, 24%", 3”, 
4", 6", 10". Also complete loading line assemblies. 


FOR INFORMATION 


IBARCO MANUFACTURING CO, © Alt JOINTS. Cotolog 2158. 


; 532B Hough Street, Barrington, IIlinois 


| Gentlemen: 


! Please send me information about Barco 
| Products checked at right: 


Name ‘aul 


Company —— 
i Address 


‘| SWIVEL JOINTS. Catalog 2658 
") PLANE SWIVEL JOINTS. Catalog 406. 
| REVOLVING JOINTS. Catalog 300A, 
|] TYPE D REVOLVING JOINTS. 
SWING JOINTS. Catalog 400A. 


[-] INSULATING (Electrolytic) JOINTS 
for Piping. 

(_] FLEXIBLE STRUT JOINTS for move- 
ment in structures. 
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The Development of Cylindrical Piston 
Accumulators, |. W. OVERBERE. Ap- 


parison 










Pumping Unit. 
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type 1dder type Ina ment 





pene Mechanical-Pne tic “Shokstops” 
ACCU MULATORS Accumulator Selection. . .. “The Rule of and Accumulators—tTheir Place in Relief 


Three”, R. HEMEON. Applied Hydrau fom os _Hammer, L H. KESSLER 





















Economies in Power for Machine Tools, 














Typical Accumulator Computation ] Appli ns 
Hydraulic Cylinder Operation. Applied various hydraulic s 
lydraulics Fel 153. Selection is based jrams 
Design Considerations for “Stoppin n Boyle’s Law 
That Bounce” 11 MEL te The Air-Powered Hydraulic Circuit. 
OHN N. Applied Hydraulics June 





Heavy Presses Challenge Industry. A 








autor Accumulator Applications 





Accumulator System Provides Overload to Welding 







Accumulator Cut- Out _ Circuit Reduces Protection on Crusher. Applied Hydrau- a see H. A. V ANI DE R KAAY 
Fire Hazard, J. E. BULLEN. Applied Hy- —s ue fe Vesign of a gyratory E ydraulics Feb 1948 


Application and Maintenance of _— 










How to Prevent Hydraulic Shock on Utilizing Aevematatens | in Le nang Game te gee C. E. POWELL 
Mobile , Sentpmont, I Sytem, H. K. PALMER hine De & S y 194 
LAME. " puec y — Ss t 1954. 7 oe J ‘ d B S30 An 2 . um won od . Applying Hydraulic Accumulators, ©. M 








High Pressure Oil for Emergency Oper- 


Accumulators for Mobile Equipment, 
a a ation of Sluice Gates. Applied Hydrau- 










_s we ie Tae Siendby accumulator — ged Hydraulic Presses. E. A 
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Application of Lockheed Principle to 










How to Select e s Spepncmmette Ac- 
3 Pressure Switch Controlled Accumu- cumulates. Applic d Hydrau lics Oct 1952. Autemetc gee a Gwe. Plant. 
later Circuits. ER. Applied Hy ised on Boyle's Law; simple press ~ Rg gg ae nd ys — ‘oe 





Nov 13 1946). 





Hydraulic Power System in Portable 
Sethe Puller is Safer. Appl ied Hydrau Hydraulic Accumulator for Constant 
2. | r circuit pr Pressure Bem J. KURLOVITS, F 


cur PN r . (Be 
SVINDENK Eng iges A 











Accumulator Circuit Reduces Operating 
Temperature ond Gives Constant Crate 
Time. 4 















Growth and Application of Accumula- 
tor in Industrial Hydraulic Systems, 
FM. GREER. NCIH—Proc v 5. 1952 






Driving and Controlling Machines with 



































- — a rr - ee 3 of — : F ; Hydraulic Equipment. Elect Mic 
ae ee Sed ae te Rag Design with Central Accumulator Sys- 1945 
: — , “t : tems, L. MELCAREK. Applied Hydrav- act 
1951. Power generating equ Design of Hydraulic Systems, H. FIELD 
, io « een oO sin ion tin Jr. Product Eng M 1945. Accumu 
Automotive Electro-Hydraulic Power MCE . a ecing sycem im ‘ i leakc - = a 7 rh 
Systems. V. LEWIS. Soc Automotiv z st : ao Pee 
ees Weiner & Pfleiderer Hydraulic Piston- Service and Inspection — of — 
less. Als Loaded Accumulators. Machy Accumulators. Aviation Jan 1% 
Fluid Power Circuits, | NICK. Ap ‘ . 2 — 1. Adv ivantages en er Lockheed Airdraulics and Hydraulics. 
I 3 J IT 4 1a | | 1 1a Ss Trangemen I Ag roplan July Qn ] 143 
Hydraulic Accumulators, ©. M. GREER pneumatic control unit. Progressive Die is Oil-Operated. 
M m Nov 1953, Jar SHASE. Am Mach Mar 4 1943 
; Ingenious Application of Three Fluids 
ss and ead — Testing. G. ALLEN Development of Hydraulic Pressure Ac- 
ms JGH Ar plied Hydraulics Sept cumulators. N. De * er jes 
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Capacities and Sizes of Equipment in 




















Accumulator Stations for Prey Press 1tor 
Operation. im § Mech Design and Installation Factors for Air- 
eting Nov Hond en y age my owed craft Hydraulic a Systems. 
ttor devices for 4 1950 (see > Engin E. M. GREER. Avi Dec 1942. Var 
and Aug 4 1950, Gas & Oil Poy us types of accum ‘ula 1tors are analy 
[ LR ractic : n relation to ease and speed 








tenance. 










Some Applications of ~~ Air 






Pressure Surges in Hydraulic Circuits, 
N. N. SVERI JP. Product Eng Sept for Production, D. BRAIL Inst ju 
Accumulator Versus Self-Contained on Engrs—J Sept 1941 






APPLIED HYDRAULICS 





PROVENAIR 
Air and Hydraulic 


CYLINDERS + 


u 


are easiest... 


TO INSTALL 


MAINTAIN 


Interchangeable mountings—your choice of brackets, 
flange, or clevis-type swivel. 


Heads can be rotated 360° to simplify piping. 


Standard “O” ring seals used throughout —easy to 


obtain and replace. 

Corrosion resistant; designed for safe, reliable opera- 
tion on air, water or oil hydraulic systems to 400 p.s.i. 
in 2” and 3” bores, 200 p.s.i. in 4” and 6” bores. 
Available in 2”, 3”, 4” and 6” bore sizes, any practical 
stroke length, in non-cushion or cushion (factory set 
or adjustable) types. 

Prompt delivery of cylinders or parts from factory 


or dealer stocks in principal cities. 
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AUTOMATION WITH PROVENAIR CYLINDERS... California-Doran 
Heat Treating Co., Los Angeles, uses 4” bore PROVENAIR cylinders 
and MODERNAIR CV series solenoid-operated valves to operate fur- 
nace doors, move parts through fully-automatic heat treat cycle. 


To start cycle, operator depresses button which activates valve #1 
through a relay. Air pressure is applied to oil which retracts cylinder 
#1, raising outer door so part can be placed in preheat furnace. A 
timed relay closes valve #1, lowering door. A sequence timer allows 
part to reach proper temperature, then energizes valve #2: which acti- 
vates cylinder #2 to open inner furnace door. Valve #3 then operates 
cylinder #3 which pulls part into central furnace. Timer then releases 
valves #2 and #3, returning cylinders #2 and #3. Timer then activates 
valve #4 controlling cylinder #4 which opens discharge door and 
ejects part. 


CORPORATION 
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AFTERCOOLERS 


Aftercoolers Protect Air Circuits. A; 


Moisture removal From Compressed- 
Air Pipelines, WALTER. Mir § 


Protect Your Compressor From Mois 
ture, E. MAX wer | 54. In 


Is Your Air Compeceser ee Etiec 
tive? ; 


Air Plants Need Proper Auxiliaries 


take 


What Purchasing Agent Should Know 
About A Compressors, I 


3 Apr 1953 


How to Destys Compecsees Accessories. 


ws 


Small Aftercooler Homemade ond Elise 
tive, | McI MID. Pow 


Improve Your Compressed Air Supply. 


You Can Simplify Calculations for Hu. 
midity and Als _ Compression. WwW 


148 a 


How to Figure Bieletuse in Comprcssed 
Air. He ting, Pi; 546A i 


Compressed Air Isn't All Wet. 


Works Engr 


Installation of sy Air System. 


Cooling in Compressed-Air Systems. 


tks Er 


Precautions in Air Compressor Piants. 


MILLER. Southern Power & 


Air er ey C. W. GIBBS 


x ? 


Design and Maintenance of Compressed 
Air Pipelines. Industry & Power July 


i Allow Water tn Compressed Air? 
sIBBS m 1943. Reasor 
for n tur r iI how to remov 


Lawahe 


Installation of Air Compressors. 


Compressed Air Plant Maintenance. 


Large DeHumidifier Air Compressor. 


i4 


Removing Moisture fom Compeomned 
Ais, \ I 5 I 


Water Problem in Compressed Air 
Systems, 1. WILLIAMSON. Colliery 


Removal of Excess Moisture from Com 
pressed Au, E. S. RIVE ; e 


Compressed Air Storage. 


Regulation of Compressed Air. 


AGRICULTURAL 
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Hydraulic Motors for Farm Machinery. 


The Hydra-Touch System for Form and 
madustel Tractors. 3. I MAI 


atili 
Tractor Hitches and Hydraulic Systems, 


ean that tractor may hx ome 


Accumulators for Mobile Equipment. 


roATe 


Tractor Hitches and Hydraulic Systems 
a Sesigaer's Pca ssa i 


Tractor Hitches and Hydraulic Systems 
mt ened Designer's s Viewpetat, | I 

‘ Au ve Engrs 
17 1953. Dis 


tures to be 


Byéeuiic Lifts in Tractors, 
EI Engineer Apr 3 19 83. Tw 


Hydraulic System a Sates ro 
Food Tractor, H 


Hydraulic Capacity Requirements for 
Control of Farm Implements, W. H 


W IRTHINGTON J. W. SEIPLE. Agr 


Hydraulics in Agricultural Engineering. 
I. HAMBLIN Engir ring May ¢ 


tor hydrau 


Application of Hydraulic Remote Con- 
trol to Farm Tractors and Lg Type 
Farm Implements. 


Utility of Hydraulic Power in a 
wih Track type Toasters. ‘ HA 


icks; hydrau motors 


Hydraulic Control ore for Farm 
Tractor Renn-orney wel I JSON 


f 


Hydraulic Types of Variable-Speed 
Unit. L. J. WOLF. Agric Eng | } 


You Can Make Your Products Bigger. 


Hydraulic Controls and Soll Conaseve- 
tion implements. | I Eng 


Hydraulic Power as eed on Wheel 
Type snaatare 1H F 


Utility of Hydraulic Power in Farming 
With Track-Laying Type Tractors, | 


Tractors, 


signin 


Application of Hydraulic Remote Con- 
trol LJ — a E. TAN 
JARY. Agri ng Jar BAS. Pros j 


Capacity Requirements for Power Con- 
trolled Agricultural Implement. K. SOR 
ENSON, S. MADICE. Soc Automotive 
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THREE PUMPS— 
ONE POWER TAKE-OFF 


COMPACT TANDEM MOUNTING driven thru one power take-off. Three power packed hy- 


draulic circuits operate independently from the output of these three single pumps. 


How complicated engineering 
problems are solved in designing 
hydraulically powered, multi- 
functional heavy duty equipment. 

Moré manufacturers adopting 
tandem oil hydraulic pumps to 
turn out more work with less op- 
erator fatigue. 


If you have problems in designing 
hydraulic circuiting into your hydraulic 
powered equipment because of its multi- 
functional operation, look how the 
“Commercial” tandem oil hydraulic 
pump will give you the necessary output 
to energize more than one cylinder or 
motor independently of each other at 
substantial savings in cost. 

Independent control of snow plow 
blade and wings, earth mover boom and 
tool, conveyor and spinners of ice con- 
trol spreaders, or tool operation on 
power steered mobile equipment are 
merely a few applications where these 
pumps deliver fluid power to every sep- 
arate hydraulic circuit required for all 
these functions. Each operation is indi- 
vidually controlled, yet when speed 
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change is needed for better intermittent 
tool operation, the combined output of 
two of more pumps can be easily ob- 
tained with simple valving. You do not 
have to over-power your entire circuit 
in order to satisfy an intermittent over- 


TOUGH DIGGING in close quarters 
with this multi-purpose machine is only 
possible because of its finger-tip con- 
trolled hydraulic operation. wee 
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Performance Data 


Output of single pumps 
when assembled in tandem 





a 


RE REE EK 


GEAR WIDTH (IN.) 





load developed in any part. 

Two, three, or even as many as four 
pumps, assembled with parts common 
to single pumps, can be strung out be- 
hind one shaft—the whole assembly re- 
quiring only one mounting. How much 
more complicated it would be to mount 
individual single pumps, each requiring 
a separate power take-off, for every hy- 
draulic operation. Think how much less 
space one tandem would occupy, and 
can't you readily visualize how simpli- 
fied your piping and valving problems 
become. 

Yes, if you have multiple hydraulic 
circuiting to design into your equipment, 
you will do well to further investigate 
the many advantages the “Commercial 
Tandem” has to offer. Our engineers, 
who have been through it many times 
before, will be available to help you. 
The Commercial Shearing and Stamping 
Company, Youngstown, Ohio; Chicago, Illi- 
nois; Salt Lake City, Utab. 


LOMMUMERCHAL 


Shearing and stamping 





AGRICULTURAL 
EQUIPMENT 


Hydraulic Circuits for Farm Tractors, 


Tractor Power Lift. 


Hydraulic Control for Trailing Imple 
ments. AN ARY. Ag Ey N 


Trends to Power Control for Form Ma- 
chines, A 


Hydraulic Controls for Farm Imple- 
ments, K. ANDI \ : Eng Aug 


Farm Implement Control. Engineer 


AIR 
COMPRESSORS 


Rotary Air Compressors. | 


Investigation of Mine Compressor Plant 
with Some Notes on improvement of 
Older Turbo HMechines. 


Compressor Bleed in Turbine-Powered 
Aircratt. A V.M 


First Heavy-Duty Compressors | on 
Wheels. ‘ : 


New Range of Air Compressors. Er 


Rotary Compressors Give Depentante 
Air Supply at Low Cost. h 


Fifty Years in Compressed Air Industry- 
Some Notes end Reflections. 


Industrial Compressor Unit. Er 
“Holpack”’ 


Portable Air Compressor. 


Good Trouble poe Seves Air Com- 
pressor, I IGST 


Compressing Air, 7 


Two-Stage Air Compressor. [ 


What Purchasing Agent Should Know 


About an Compesssens, 


How to Design Compressor Accessories, 


tak 


Selection Factors for Airborne Com- 
pressors, { ASERTA Avr } Hy 


How to Select Compressors, | 


Erection and Operational Foutuses of 
Air , Compressing Plant. MO ») 


rol methods. 


Versatility of Compressed Air Power 
Adapts It Ideally to Production of Solar’ s 


Aircraft Conpeanam, D. WOLFINGT 


ares Your gana ae Seooly. 


ket 


New sag Air Compecases. 


ms 


Lightweight High-Pressure Air 
pressor. Engineering June 6 19 


1s 


Retesy Air aang vonage Engineer 
52. Sliding van . 


w sicior pri 


Slash Compressed. Air $ Ss Pick a 
Compecsser. W EEL 


ition 


Semi-Portable Air Compressor Units. 
jineer Fet 9 1952 stage joubk 


Remedy for Vibrations Set Up in Deliv- 
ery of Reciprocating Air Compressor. 
K. I xIBBS. S African Instn Mec! 


Four-Stage Portable Air Compressor. 
Enaineer Dec 14 1951 (see also Enc 
ring Jan 18 1952.) Compressor 

fields 


psi 


Controlling reg Air for Greater 
a i. GIPSON. WN & Fa 


Rotary-Type Compressor Delivers More 
Air with No Sacrifice of ae 
THAPMAN. Gas Sept 
constructed by I 


ims 


Your Air Compecesee—Sow To Get 
Most Out of It, T. G. HICKS. I i ; 
July 1951. Drawing 


r svstem 


Factors to be Considered by Quarry 
Operator in Selecting Air Compressors. 
Pit & Quarry June 1951. Air nsumf 
ion of average quarry tools; pe 1- 


‘ mnores < 
es I npressors 


Ingersoll-Rand’s New Rotary-Type Air 
Compressor—More Air Power in Smaller 
Package. Western Construction May 


1951 see 11s mpressed Air M 
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SPLIT V-RING 


PACKING 


thatd LEAKFPROOF/ 


LINEAR VEE-DAM RINGS 


Labyrinth flow and lateral leakage are stopped 
by LINEAR'S uniquely designed, revolutionary 
VEE-DAM RINGS. Installation of these trouble- 
saving, long-lasting packings is virtually foolproof! 


STURDY 
RUBBER DAMS 


faced in opposite directions 
in the grooved hinge area of 
each ring, hermetically seal 
off center groove sections when 
Linear VEE-DAM Rings are 
stacked together . . . eliminat- 
ing all labyrinth flow. 


EXTERNAL ABUTMENTS 


on the outside shoulder edge of the ring, 
staggered in relation to the internal dams, 
prevent.lateral leakage, and provide stabiliz- 


ing support. 


U. S. Patent 
No. 2,665,151 


LINEAR VEE-DAM Rings save on installa- 
tion time because they don't require 
precise fitting. They provide a perfect 
seal with minimum gland load, giving 
lower friction against the ram and far 
longer life than ordinary packing. 


PERFECTLY ENGINEERED PACKINGS 


ott hohnhohohohohphin 


Write or call for complete information f LINE. 
on LINEAR VEE-DAM Rings in a choice 


of rugged, fabric-reinforced synthetic inte Inc. STATE ROAD & ‘eet ip intel 35, PA 


elastomers, tailored to your requirements. 
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AIR COMPRESSORS 


Some Air-Compressor Experiences. | 
» Work ng Apr 1951 
Compressor Controls, H 
valve regulation on 
1 portable 
Pure Air for Pneumatically-Operated 
ld Fal 2 
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Instruments, h W 


Development of Mobile Compressor and 
berry 4 Station. 
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Air Compressors, | 
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ation mnliness 
Air Compecssers Need Proper bainte 
nance, r. G. HICKS. Textile W 
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Maintenance of Air Compressors, 


f ‘air 
Portable Compressor Operation. 
Feather Valve vs. Feather Brain, 


13 


Air and Gas Compression. 


Rotary Air Compressors. 
Oct 417. Fea 


Planning and Installing Eiiiclont Com- 


pressed Air System. chy (NY 


Notes on Compressors and Blowers. 


Air Compressing 7 ete tse 5 Se. 
chines 
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Designing for Pneumatics, 
LEY. Machine |! ns 
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Air Compressor. | 


rr wear f Png 
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How Mobile Air-Compressor Outfits. 


ying pt 1946. Design of 2-stage 
+? nn psi 


Development of Sompeonses, 
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Corrosion of Air Compressing Plant. 
Fr NCHWAWM . ’ Juard Dea- 


Care of Air Compressors, R 
7 © Lent Wee 104C 
Air Compressors for Automotive Service 
Stations and Garages (Motor-Driven. 
42 to 10 Horsepower). U S Bur Stand 


Air Compressors Their Installation, 
Operation, aad Matatonance. E ‘ 


Cooling-Water Comperstase Control for 


Air _ Compressors. Engir 


Portable High. Precsuse ae ee 
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Small Compressed-Air Unit. En 


7 f wr 
n I r 


Don’t Overlook These Gas Laws, H 
MILLER. Power June 1944. Eff 
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Old Standby Finds New Uses, C. H 

K Power Jar 1944 Pointers for 
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Air Compressors, ©. W. GIBBS. | 5 

uty Oct, Dec 1943. Sel ection and 
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Auxiliary Devices Improve Efficiency. 
Aid Maintenance of Alr Compressors. 
News Sept 1 1943 
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Compressed Air for War Production, 
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Compressed Air Temperatures, £ 


Two-Stage Air-Cooled Air Compressors. 
Aero Engineering t 9 1942. Descrip 
ts are ar- 


Polytropic Efficiency of Compressor, E 
KNORNSCHILD. Ro °Y Areonautical Soc 


Yet 1942. Ad ttic efficiency leads 


How to Add Years to hy ye Life. 
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Air Compressors, R. L. GR! 
el Progress Mar 1942. 


Air Compressor Explosions, :‘ 
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Want extra copies 


of this Index? 


Price for single copy is 50 cents 
In quantities of 25 or more, 40c. 


See page 226 
for details and coupon 











Cracks and Air Compressor Break- 
downs, E. INGHAM. Colliery Guardian 
Aug 8 1941. 

Noise from ae Compressors, E 


HAM 


Vertical Double- Actag Swodtage Ale 
Compuasnams, jir ily | 


4 


rr 940. Water oled 


Twe- Gangs Horizontal Compressor Sets. 
Engin pen 


From Working Unit to Fenstionsl Prod- 


uct Design, |. 
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Problem of Western Contractor... . 
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n efficiency; 
and power 


pressors 


Air (Compressor Valves, | 
ry Eng Apr 1939. Note 


examples of valve types. 


250-Cub. Ft. Double-Acting Two-Stage 
Monoblec Ae Compressor. Engineering 
Apr ee also Engineerin 


Multiple Compressor Control, 
PAULLIN. Power Plant Eng M 
f nstant st i compressors 
rT zed to control air pressure used 
for opening suction valves or clearance 
pockets in accordance with load. 
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the new L and L... 














straight thread fitting 
The Complete Line of for most valves + pumps 


Steel Fluid Power Couplings 


* hydraulic systems 


another L & L first 
JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘‘O” Rin 
sa ye . . aie Sian Sill 9 @L&L “CN” seals L & L port without use of “O” 
e Mounted — in a 

ate ° 9 ring. L & L “O” ring fittings seal S.A.E. port. 
Eliminates stress—elbows and tees can be posi- 
tioned without overtorque of threads. 
Reduces installation time—no need for dope in 
your hydraulic system. 


Assemble and reassemble without damage to 


port or fitting—assures positive seal. 





Eliminates leaks at junction point. 





Captive nut prevents leak- 
age and does not over- 
stress, damage port or 
fitting 


A—JIC Flore Tube Fittings G—Ball Check Valve 
B—Manifold Fitting H—Lateral Outlet Fitting 
C—Needle Valve I—Universal Elbow 
D—Pipe Nipple J—Dryseal Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 


F—Straight Thread, L—Swivel Elbow 
®@ Savi in tools, 
“O” Ring Seal Fitting M—Barbed Hose Stem ae, s, scrap end 
. . ‘lab d @ Savings in assembly and 
You can depend on L & L's quality, availability, an eahieoanes, ao dumb o 


selection of steel couplings for piping all industrial sealer necessary, no valve 


hydraulic circuits. distortion. 


See one of our representatives today! Located in principal cities. 
For nearest representative and literature 
Distributors in principal cities —write to: 
Write for catalog No. 53 
MANUFACTURING COMPANY 
8088 E. Nine Mile Rd. “Van Dyke, Mich 





Only L&L gives you a ‘Complete Fitting Line”’ 
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MOST VERSATILE 


HYDRAULIC 


COMPONENT 


EVER DEVISED! 


Stores 
hydraulic 


Compensates 
for pressure 
z= and volume 


Actsas &, 


sar 
transfer if, 


barrier 


Absorbs 
line 
shock 


= Reduces 
= pump 
= pulsations 


— 


> 


Dispenses 
NS fluids and 


YS 


lubricants 


U. S&S. Patents under Oleer Licenses 


The Greer Accumulator 


Today, Greer Accumulators are at 
work in almost every industry you can 
name. They are found in the hydraulic 
systems of buses, construction ma- 
chines, ships, planes, submarines, and 
flying missiles. They power all types of 
presses, control steel processes, Operate 
electric switches, absorb pulsations in 
oil pipelines—to mention a few of hun- 
dreds of applications. 


Greer Accumulators can reduce the 
cost, size, weight, and complexity of 


your machines and equipment. And 
Greer’s experienced application engi- 
neers know where accumulators belong 
for use, maximum performance and 
complete safety. Let them help you 
solve your hydraulic 

problem. Write or 

call Greer. No obliga- 

tion. Brochure 301-A 

gives technical data 

on the Greer Accu- 

mulator. Ask for your 

free copy today. 


GREER HYDRAULICS INC. + International Airport + JAMAICA 30, NEW YORK 


Field offices in Chicogo, Dayton and Detroit 


Sales Representatives in all principal cities 
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AIR COMPRESSORS 


Air-Compressor Delivery Control. 


: 


Automatic Air-Compressor Control. 


Air Compressor with Integral Diesel 
Engine Drive. Ensi: 3 


4-strok 


Air Compressors. | 
ne te r Assn Er iT 

MA ay 
leo Mach: 
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Reciprocating Compressors 


Delivering 
Air Free From Oil. S I 


Compressor Explosions, 
~ ge ae 
Eng y NUN € j 


Variable Speed Compressors Changed 
to Constant Speed Operation. ZIM 
MERMAN. S Power Nov } 


ersion 


How to Maintain Air Compressors 


Dovetailing Design Ideas to Meet New 
Needs and Trends. P: t Eng Sept 


esigr 


How Air 


mpressors are Unloaded, 


Air Compressor Explosions, | 
DERTON. Foundry ide JI 4] 
Unloading Systems for Air Compres- 
sors, © SANDSTROM. Power Nov 


13F 


Estimation of Slip in Air Compressors 
by Altering Clearance Volume, & 
Novel Air Compressor. Auto: 


°F etoile 


Two-Stage Air Compressor. 
Fe 4 I3€ ser us E 


aw 
IT 13F 


Large De-Humidifier Air Compressor. 
Engineer Fe 4 193 

Prevention of Air-Compressor Break- 
down, E. INGHAM. Mech World Ds 
Two-Stage Air-Cooled Air Compressor. 
Engineering May 25 1934. Design 


ites 


Northey Rotary Compressor. Engir 


: mpressor nas 


Efficient Air Compressing. L. EATON 
> . T's 


cM . 
Eng & Min J June 1933. Types of com 
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Recent Advances in a of Rotary 
Compressors, MJ 


Air Compressor Types. 


New Two-Stage Compressor. 


Care and Operation of Air Campane 
sors, 


Compressed Air Equipment. 


AIRCRAFT 
EQUIPMENT 


e HYDRAULIC 


Aircraft Electric Systems, Hydseulic a 
tems ane Instruments. 


Practical Aircraft Hydraulics, World 


Considerations in the Design of High 
Temperature Aircraft Hydraulic Pumps. 
A. MALI NCIH Proc v IX 1955 


High Temperature Fluid. ey ond 
Operating Probleme. Apr j 


Improved Cross-Over System. 
Circuit Redesign Eliminates Surge. 


Trends in Aircraft Hydraulics, W. E. 
: o nents, and 

Hydraulic Shock Absorbers for Alsese® 
Landing Gear. : ied 
: sgt i 


tion 


How To Reduce Weight of Aircraft Hy- 
draulic Systems— Part 2 By Component 
Design. K. G AN K. Apr i Hy 
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How to Reduce Weight of Aircraft Hy 
draulic Systems—Part 1 By Circuit De- 
sign, AN K. Apr 1 Hy 


Practical Pressure 3000 psi, H 


Hydraulic Cylinders as Snubbers, 


ke 


Flow Metering Device for bert Pooesure 
Systems. A J A 


Method for Investigating Influence of 
Flexibility of Mounting Structure of Hy- 
draulic Servo Systems on Dynamic Sta 
bility Quality of Control Systems, H. | 


Constant- Feoquency A. . System for 
Aircraft. é 4 


Current at Constant Frequency from 
Variable-Speed Drive. Engineerir Fel 


Reversible High-Speed Hydraulic Mo- 
tor. Eng r 4 


How to Fit Power Boosters lato Alscraf 
Contes. 


Low Pressure otins ot Aiscratt Brake 
Soe | SI Applied Hydra 


trapned 


Symposium on Aircraft —— ay 
ture Static Sects. A 


4 


On Force-Deflection Diagrams of Air 
1 Shock Absorber Struts. K SCH 


“Power in a Smaller Package”—Eval- 

uating 5000 Psi Hydraulic Systems, 

|. N. STEINMETZ, Jr, Applied Hydrau 
jes and 


Hydraulic Accessory Drives. 
Progress in Hydraulic Design Engineer 
ing. G. McLAUGHLIN. Aero Digest +t 


154 


equirement 


Trends in British Aircraft Pumps. 


Considerations on Large Hydraulic Jet 
Catapult, 


Swivel Fittings for Aircraft Hydraulic 
Systems, ! ARAS h ied Hy 


Brake Design for Jet Aircraft Gives 
Split-Second Response, | STEINMETZ 


Standardizing Test Equipment, J 


Design of An Aircraft ~— Test ern 


tions re Pro. 


ne 


Development of 4000 Lb/in : ee 
Systems, ; 


Hydraulic Test Circuit for Jet Aircraft 
Exhoust Nessie Acteation. s 


The “O” Ring Spiral Failure Problem. 


t 


Hydraulic Slide-Valve Forces, J. M. 
NIG NGALE. Machine Design Feb 


Design of a Hydraulically Operated 
Aircraft Windshield Wiper, C. R. SAC- 
IN : ied ydraulics Feb 1954. 


Hydraulic Transmission for Asset Ac- 
quenaey Deives, L. SADLI é 


Aircraft Hydraulic Test Rigs, F 
Double Capacity Hydraulic Pump. Flight 


Dynamics of Mechanical Feedback-Type 
Hydraulic Servomotors Under Inertia 
Loads, H. GOLD, E. W. OTTO, V. L. 


Development of High- Trt Hy- 
qoute ~ nage J. C. MOS ER, J. A. 


WI 


Flight Simulator Development. D. 
SKOOG. NCIH Proc v VII 1953. 


Aircraft Variable Delivery —¥ hemo 
sure Fuel Fiungee Pump, J. PELZ. NCIH 





Engine driven fuel pumps 
(military aircraft type) 
Medel 8G-9080 illvstroted 


Camera vacuum pumps 
(aircraft) 
Model 8G-7730-1A illustroted 


+? 
@ k 


3-element 

lube and scavenge pumps 
(gas turbines) 

Mode! RG-9990 illustrated 


Do you know all these 


Engine driven fuel pumps 
(commercial aircraft type) 
Mode! 2D-74208 illustrated 


a=, 
LE) 


Pneumatic motors 
(aircraft) 
Model RD-7440A illustrated 


me 


Hydraulic oil booster pumps 
(aircraft) 
Model RG-9460D illustrated 


Submerged fuel booster pumps 


Model RR-11050 (B-18B type) illustrated 


Electronic cooling units 
(aircraft) 
Mode! RR-10850 illustrated 


Absolute pressure switches 
(aircraft) 
Mode! 8G-8395 illustrated 


Oil transfer pumps 
(aircraft) 
Mode! RG-9840 illustrated 


Engine driven vacuum pumps 
(aircraft) 
Mode! RD-38708 illustrated 


Bilge and refueling pumps 
(aircraft, portable) 
Mode! 82-9110 illustrated 


Electric hydraulic pumps 
(aircraft) 
Mode! RG-10430 illustrated 


Send for your free copy of 
**The Lear-Romec Story"’ 
—''must’’ reading for every 
aeronautical engineer con- 
cerned with fluid- handling. 


Oil-free air pumps 
(aircraft, AC-motor) 
Model RR-10900-8 illustrated 


Anti-detonant injection pumps 
(aircraft) 
Mode! RR-97008 illustrated 


12-V fuel booster pumps 
(aircraft, line type) 
Model RG-10340A illustrated 





Oil-free air pumps 
(aircraft, 0C-motor) 
Mode! RG-9065 illustrated 


Electric fuel scavenge pumps 
aircraft) 
Model 8G.9440 illustrated 


Pneumatic actuating cylinders 
(aircraft) 
Mode! RD-10400 illustrated 


Bombsight dessicators 
(aircraft) 
Mode! RR-100408 illustroted 


Heater fuel pumps 
(aircraft) 
Mode! RG-9540 illustroted 


Ethylene glycol and 
coolant pumps (aircraft) 
Mode! 8O-9860-D illustrated 


a 
ak ot 


Radar pressurizing kits 
(aircraft) 
Mode! RR-102008 illustrated 


Fuel transfer pump 
(aircraft, line type) 
Mode! RG-7900.2A illustrated 


Water pumps 
(industrial) 
Mode! RD-7250 illustrated 


Here are some representative Lear-Romec products selected 


from a list of hundreds. Each of these units represents a large 


Lear-Romec product ‘‘family,’ backed by over forty years of 


experience and leadership in the design and manufacture of 


precision pumps for aviation and industrial uses. For detailed 


information on any or all of these products, write 2 
Lear Incorporated, Lear-Romec Division, Elyria, Qhio. S 


Pressurization control panels 
(aircraft) 
Mode! RR-10370 illustrated 


Fuel filter deicer alcohol pumps 
(aircraft) 
Model RG-5490C illustrated 


Oil-free air pumps 
(industrial) 
Mode! RG-5860A illustrated 


Ground pressurizing kits 
(aircraft, radar) 
Mode! RR-95008 illustrated 


Pressure regulator valves 
(aircraft) 
Model RD-10120 illustrated 


Barrel pumps 
(industrial, hand and electric) 
Mode! RG-10800-C illustrated 
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AIRCRAFT EQUIPMENT 
¢ HYDRAULIC 


Economics of Standardized Maintenance 
and Testing in Airplane Fluid Systems, 


Hydraulic Control Systems Are Designed 
for Safety 


One Valve Replaces Six. 


4000 psi Hydraulic Circuit Designed for 
British Airliners 


Double Rate Shock Absorbers. 


Development of the Corsair Hydraulic 
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System, \ 1 Hydrau- 


Mechanical Lock and Signal Devices 
for Aircraft Hydraulic Cylinders, A 


Development of “O” Rings for Aircraft 
Applications, : A 


Servo Valve Design for Autopilot Ap- 
plications, VM PIN. 4 1 Hy 


Hydraulics on the F-84. 


Hydraulic Fuses . . . What Are La 
How Do They Work? NI 


Using Hydraulic Pressure Relief Vaives 
Correctly 


Control of Hydraulic Shock in Atscra® 


Lines. 


Design for Increased Reliability of Air 
craft Hydraulic sarge f ATT 


Maw he: 
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Solenoid Operated Shutoff Valves for 
Aircraft Hydraulic Circuits. : TES 


Development of Cluster Fittings Simpli- 
fies Aircraft Circuits, IBACK 


Design and Testing of Hydraulic Con- 
trols for Aircraft. Er ng Jan 23, 


Low we Aircraft oO 
Fluids. I. ¢ STELLER, SHIPP, 


Design for Increased Reliability of Air- 
craft Hydraulic Systems, L. M. CHATT 
E NC] vy VI 19 Factors 
plexity 


‘ 


Fundamental Aspects of Hydraulic- Type 
Powered Flight Control System. 


. 
7 d 


Auxiliary woot Sy oe for the 
7-288. \pplied Hy 


Powered Flying Controls, 


Progressive Overhaul Cuts Maintenance 
Cost. A y a 


New Hydraulic Pump. 


Hydraulic Power Pack. 
Aircraft Hydraulics. 
Panelized Hydraulic System. | 


Nose Wheel Steering Systems. 


Determination of Orifice Parameters 
for } Shock Abseshess. J. NIGHTINGALE 
Evaluating area 


Progress Towards Hydraulic Service- 
ability, I IN H. G. CONWAY 


iJJi}. 


Designing Integral — for ar 
lic Cylinder. NV. I NG. Machine 
Investigation of Hydraulic Damping, 


Precise Production, G 


Aircraft Hydraulic Problems, 


nye 


The Closed Circuit Hydraulic System 
for Aircraft Applications, C. L. SAD 


Development of Anti-Skid Braking. G 


NON Ss oer 


Equipment for Cabin Pressurization. 


Recent Developments of Mechanism of 
Hydraulic Variable- Pitch Aircraft Pro- 
polices. 


Hydraulics. 


Evolution of Naval Aircraft Hydrau 
lic Systems, LIVAN A 


Basic Types, Characteristics and Appli 
cations of Hydraulic Systems ive ate 
oak, F TEL! } i y 


Hydraulic Differential Drive, 


The Development of Hydraulic Power 
Steering of Airplane Nose Wheels. 


Hydraul:c Cylinder Weight Estimation. 


Super DC-3 Hydraulic System. 
Power-Assisted Controls, 


Aircraft Electrical Systems. Hydraulic 
Systems, and Instruments, AKI 


Development of the Constellation Hy. 
dreulic System. I N 


Development of the Constellation Flight 
Control Booster System. 


Some Facts About Aircraft Hydraulic 


Syeteme, > A. H. POLLITT. 
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“PACKAGED” PNEUMATIC SYSTEM 
SAVES WEIGHT and SPACE 


In fighters, bombers, aerial tankers, 
transports, trainers and helicopters 





a Power Source © To Equipment 


Reservo' 


ic SYST EM From Power Source 
a 


PNEUMAT ‘——S= 
i i ol 7 To Equipment 


s ure 8 OMPLETE PNEUMATIC PACKAGE 
af Press aA T c E U CKAG 


2* The Cornelius Compressor, Model 130, 
Moisture Separator 


2CFM, 3000 PSI, is used in the McDon- 
Drive Motor a nell F2H-3 and F3H, North American 
ote 

Tn the Lockheed P2V, Grumman S2F, 

Compressor Valve Reservolr Martin P5M, Boeing KC135, Boeing 
Dump B52, Convair Turboprop Airliner and 

moisture Canadair Britannia. Thousands of serv- 

ice hours under all operational conditions 
are proof of outstanding performance. 


The Cornelius Model 130 compressor* is the heart of the complete 
Cornelius “packaged” pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 
condensate dump and heating element, back pressure valve, check 
valve, relief valve and pressure switch. 


7 
5 
+ FJ-2 and FJ-3, Chance Vought F7U-3, 
my and Grumman F11F-1. Also on order for 
+ 


Compact Design Saves Space—Entire air supply system occupies only slightly more 

space than compressor alone in conventional system. 

Weight Savings of 5 pounds or more are possible by eliminating separate system com- 

ponents, associated tubing, fittings and flare connections. 

System Leakage Is Reduced to a minimum because integration of components. removes 

possible leakage sources such as flare connections and o-ring sealed fittings. 

System Reliability Is Assured because each integral component is designed specifically 

to give optimum performance in combination with the other components. 

Time Saved by installation and servicing of one unit is another valuable benefit which 

only Cornelius “‘packaged’’ pneumatic systems offer. 
The Cornelius “packaged” pneumatic systems are available with either DC, AC or hy- 
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you 
the application of this«“‘packaged”’ system as weil as the many other pneumatic com- 
ponents which we manufacture. 


THE CORNELIUS COMPANY 550- 39th Ave. N. E., Minneapolis 21, Minnosota 


PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 
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Hydreulic oe | pa Beders Air. 
craft, J. R r 1 Hydrau 


Ss 


Some Practical Examples of Control 
Systems with Special Reference to Fluid- 


R TURN 


Operated Aoplications. B 


rt 34 


The Problems of oo ee in 
kenge ag \ Apr j 


Aircratt A Challenge to Hydraulics, 


pneumatics in aircratt applications 


Relative Merits of se Power 
Systems. A » 24 1949. Hy- 


V r ted 


2] 


Hydraulics and Guided Missiles, | 


Hydraulic System Testing. 


Hydraulics and the Guided Missile, 


High Pressure fe wary 4 Conwell Sye 
tem. | } : r 


Liquid Springs 


Swivel-Hip Flying. 


Frequency-Response Measurements of 
Hydraulic Power Unit. h M. R. HA . 


Hydraulic Remote Control, 


Hydraulic Wing-Folding System. Aero 


power 


Two-Pressure Aircraft ~ pages Sys- 
tem, I x. RILEY. Machine 
igt 1948. Abstract of paper in 


July 1947 


Development of Ultra High-Pressure Hy- 
draulic Systems. M. PARKER. Instn 
Mech Engrs-Proc v 156 n 3, 1947 (see 


Some Applications of Hydraulics to 

High-Speed a # pe for Aircraft 

Accessories, VW. W YER. Soc Au 
; J] Aug I 147. 

Design Features be ‘Martin 202 Hydrau- 

lic et T. C. HI G. RILEY. Soc 


to. 


brake 


et r 
ster 


Hydraulic Swivel Designs, 
Hydraulic Systems in German Aero- 
planes II], M. HODGSON. Ai reraft Eng 


Mechanism of Hydraulic Servo Control, 


7 ‘ Ler ineé ¥ iv 


Hydraulic Systems in German . Mese- 
planes. SON. Aircraft En 


German Aircraft Hydraulic Systems and 
Their Components, R. H. DAVIES. 


retome 


Fluid Power Transmission in Aero- 
planes, D. G . RENDEL. Aircraft her. 
ti AT zium erc xy reception 
a — a ° J 
Aero Di June 


Messier Hydraulics. Fli ~ Jun 
(see also Aeroplane Jun ] 
f high pr re hydra 


MA.CARE 


a i 


Continental be gene Aero Digest May 
46. Hy rollable pitch pro- 


Gun Turrets for Aircraft. 
in 4 1946 (see al 
146) irret rotated i hydraulic 


year Hydraulic Units. 


Control System of Lockheed Constella 


Gen. J ‘ \ ive & 
A tr } Advan 


Hydraulics Ser Aircraft, 
" Aero nautical 


Alscraft a Systems, 


operation of 
tages of mixed 


Undercarriage Retraction Mechanisms, 
I > CONWAY. Aircraft Eng June 
$ Yomparison of electrica ind hy- 

‘ . ry , ] ind 


sear 


Some Design Considerations of Electro- 
hydraulic Power Seosty —— W. C 
TRAUTMAN. Aeronaut Eng Rev 
June 1945. 


Live Line Hydraulic pag yt 
{ARDY. Aeroplane 
of 400 lb by using |! . pre 
ing equipment live lir r 
hy ira lie 


Power Package for ng Planes. 
: unit f a “09 

ear, etc. 

Design ose on Lage od Hydraulic 

Propellor, J. D ttion Apr 


ring ‘a ta if nstruc- 
Aileron Servo Unit. | 
System of hydraulic 

does r 


Causes and Prevention of Leaks in _Hy- 
dreulic _vebing. } C AT ro 
Basic Principles of Bower Boost Flight 
Controls. EG. ! ‘ itomotive 


Military and Commercial Aircraft Rs 
draulics, R. N. GRIEF. Pitman, 
York, Chi cago 1944 Book y ~~alitenaatead 
lic systems; main- 
inspe ction; troubleshooting 
snd repair: hydraulic plumbina details 
Hydraulic “Follow the Leader”. Sperry- 
scope Apr 1944. 


Solenoid-Operated Hydraulic Valves Se 
Alscraft Leg eg aa > A. G 


4A 
344 


Introduction to Aircraft Hydraulic Sys 
tems, H. FIELD, Jr Am Soc Mec *h 1 Engrs 
rans Oct aaa 


High and Low-Pressure —e Hy 
draulics in Europe. J. MER : 

Mech Engrs-Trans Oct 1944 Trend to 
w ard pressures of 5000 pst and higher 


Evolution of ry er as —— 
to » HE AN 


ins t ] 94 4 
Remotely-Operated Controls for Aircratt 
Hydraulic Systems, R. E. MIDDLET 

5 nethods 
on of meth 


od pore + Posen npbenlio _— electrical 
power 
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Tested, proven, and in production... 
the only double-duty aircraft fire detector! 


in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then oper- 
ates the nacelle fire extinguishing system to put 
out the blaze. 





Consisting essentially of a heat-sensing element 
and a transistor-triggered control unit, the Kidde 
Aircraft Fire Detector is the first to give both an 
immediate nacelle overheat danger signal and a 
fire alarm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works: 

Located in the engine nacelle, the fire-sensing 
element—a long, wire-like unit—transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temperature range. 

When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “‘poten- 
tial trouble,” and triggers an ABNORMAL 
TEMPERATURE signal. 

However, if there is a sudden flash of fire in the 
nacelle, the control unit interprets the rapid rise 


During any gradual temperature rise above 
maximum normal, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has been 
reached. 


Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 


Kidde ® he Kidde vol or rodanor 
the Kidde seal ore trademarks 
— — Walter Kidde & Company, Inc 


Walter Kidde & Company, Inc., 1216 Main St., Belleville9,N. J. 


Walter Kidde & Company of Canada, itd., Montreal—Toronto 
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Designing Hydraulic System of Single 
Engined Single Place Combat Airplane. 


Aircraft Hydraulic Equipment, 


Hydraulic Engine Power Controls, 


Hydraulic Controls for Aviation. Mar 
ine. and Railroad Equipment, 


Portfolio of Design Features-Lockheed 
P-38 Lightning. 14 


Hydraulic Power Systems Increase Air 
craft Efficiency. ’ 


Case for Hydraulic Services, 


Aircraft Hydraulics. 


New Fuses Protect Aircratt renee 
Systems. 


Fluid Drive. f 


Hydraulic Control of Aircraft Engine 
Temperature. AY. Auton 


Pre-selected Engine Speed. 


Power Turret Gives Our Bombers the 
Edge 


Development of Hydraulic Accessories 
on America’s Warplanes, MEI 


Lockheed Airdraulics and Hydraulics. 


Designing Gun Turrets as Integral Part 
of Aircraft. L. G. FRISE. A 


Boulton Paul Gun Turret Mechanism, 


“Bristol” 


Hydraulic System for Aero- 
planes. : 


Hydraulic Machine Gun Chargers, 


Aircraft Gun Control Systems. 


Electro-Hydraulic Turret. 


Aircraft Engines Remote-Conteoliod by 
Hydraulics. 


Manual! for Aircraft Hydraulics, Ro 
Maintenance, Design. 


Design Simplicity Prerequisite of Hy 
draulic Control Standardization. N 


Design and Installation Factors for Air- 
craft Hydraulic Accumulator Systems. 


Development of mae Pressure Ac. 
cumulators, \\ Aero Digest De 


Performance Capabilities of Pressure 
Loaded Gear oy te Ae 


Remote Control of Hydraulic Installa- 
tions, ; 


ire 


Aircraft Hydraulic Control and Power 
Syetems. , : 


es 


Parnall Power-Operated Gun Turret. 


Messier Hydraulic Control, Type “C”. 


Fluctuations and Surges in Aircraft 4-5 
draulics Systems. 


Design and Materials for Hydraulic 
~~ teen } yest Ay 


Development of Hydraulic Pressure Reg- 
ulators. 


Live-Line Hydraulic Circuit. 


Hydraulic System Installations-IIl, | 


Aircraft Hydraulic Pumps, 


Hydraulic System Installations, 


Airplane 


7 


Hydraulic Systems, 


Aircraft Hydraulics, ]. E. TH 


Sperry Hydraulic Exactor Control. | 


r 1941. ° plified rer 


Junkers V. P. Airscrew. 


14) 


To order extra copies of 
this index, see page 226 
Aircraft Hydraulic Systems—Text on 


Applied Fluid Mechanics, E. W. M 


Hydraulic Servo Mechanisms. 


Hydraulic oo: Equipment for Air 
craft, - k St ‘ 


Hydraulic Controls. 


Hydraulic Pumps for Airplanes, 


Aeronautical Hydraulics. Flight 


Limitations of Synthetic Rubber Pack- 
ings for High Temperature Applications, 


3D 
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COAL OUTPUT UP OVER 100%s | 


AT RAWDON 


MEN ENGAGED BEFORE AFTER 
IN HANDLING re-organisation 


ABOVE Ss od 66 
BELOW ... 48 


NUMBER OF 
TUBS/CONTAINERS .. 650 


MAXIMUM TONNAGE 
PER HOUR = =a 360 


THESE OUTSTANDING FIGURES—reproduced by permission of the 
National Coal Board — illustrate the economy and efficiency of the 
Torley Container Automation powered and controlled by CKeelavite 
Hydraulics at Rawdon Colliery in Leicestershire. 


¥lan right wtth 


THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 


KEELAVITE ROTARY PUMPS & MOTORS LTD., ALLESLEY, COVENTRY, ENGLAND ... . Telephone: Meriden 225-6 
iia Canadian Agent: John Spotton Company Ltd., 21 Carson Street, Toronto 14, Ontario 
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What Kind of Power for Aircraft Actu 
ators? M ; 


Potential Advantages of the 5000 Psi 
Pneumatic System, 


Compressor Bleed in Turbine-Powered 
Aircraft. I N , NV. ME} 


Moisture and Pressure Control in a High 
Pressure Pneumatic Circuit, 


High Pressure Pneumatics 


Testing Pacunatic and Hydraulic Com- 
ponents, 


High Pressure Pneumatic Circuits for 
Aircraft. : 


Testing Aircraft Compressors. 


Role of Fluid Power in 50 Years of 
Aviation. : 


Pneumatics in Sky. 


Selection Factors for Airborne Compres- 
sors 


Pneumatic Gun Charger. 


Aircraft Pneumatic Systems, 


New Dunlop Air Compressor. 


Design of the X-1 Pneumatic System. 


ex 


Characteristics of Expansion Turbines 
for Auxiliary Power, 


. . 
Autor ‘ y \ux 


Development of Aircraft Pneumatic 
Equipment. “ Avia 


iN 


Lightweight igh Pressure Air Compees 
sor. Er als 


Application of Pacumetics for Alscrait 
De- Icing System. vc 


How Much Air? 


Predicting = Air Motor Perform 
ance. BE 1 » w. Fe me 


Pneumatics increases Range of | Bovy 
at Boat. Ww Ay 


Note on Stressing of Oleo-Pneumatic 
Shock Absorbers. M 1G 


Pneumatics for rtd Power in Air. 
craft, H AERLI rt Eng 


Convair vi Pneumatic System, | E 
VERS fro Digest May 19 1. Hi 


bay 
x 


Pneumatics Powers New Plane a 


tems, G. L. CHRISTIAN. Aviation 


Air Systems for Aircraft. 
LITT. Pitman New York 
x 


Development of Compressed Air Equip- 
ment for Actuation of Alscratt Auxiliary 
Services. H. R HAERLE A. HIGGS 


Req 


Auxiliary Gas Turbines for Pneumatic 
Power in Aircraft Applications, H. | 


Practical Study of Compressibility of 
Air for Aircraft Equipment Design, H. E 


Practice of Shock-Absorber Design, | 


7 


Ancestor Worship in Engine Control 
Design. AM 


Why Pacuncticst 


ALONE ws 


Aircraft Pneumatics. 


Case for Full-Pneumatic Equipment Sys 
tem, I f ttion M 


Method of Matching Performance of 
Compressor Systems with That of Air 
craft Power Sections, 


nA 


How Pneumatic Valve Solved Split 
Second Bomb Door Operation. 


4 


Compressed Air Operates Gun-Charg 
ers on B-29, ECKENRIDG! 


Air Actuated B-29 Bomb-Bay Doors. 
[ t J 14 Advantages 
Compressed Gas Actuator for Aircraft. 

‘ ‘ r . Vive ) 4 r A ‘ ‘ r ‘ r 
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Central Automotive Hydraulic Systems. 
a gprs a Pr vy IX : 


2a 6Sys 


sciety characteristics 


Characteristics of the Monroe Air By 
come Suspension System, | D. W F 
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prevention 
at the point 
where 


fires start... 


Ee 





eng, are 


Fire-resistant Celanese* Cellulubes* 


Synthetic lubricants and power transfer fluids 
now available in 6 controlled viscosities 


Celanese Cellulubes are fire-resistant synthetic oils, 
designed to provide protection against fire hazards 
and explosion inherent in many industrial operations. 


As air cylinder lubricants in compressed air systems, 
Cellulubes prevent the formation of excessive carbon 
deposits— No. 1 source of compressor fires and explo- 
sions. They are excellent lubricants—highly stable, 
non-corrosive, non-foaming. 


As the hydraulic fluid in diecasting and similar criti- 
cal operations, Cellulubes reduce the ever-present 
danger from uncontrollable fires due to line breaks 
or other failures. Chemical compounds that contain 
no additives, Cellulubes’ physical properties are ex- 
ceptionally stable under continuous duty. 


6 CONTROLLED VISCOSITIES 


With the expansion of the Cellulube series to 6 con- 
trolled viscosities: 90, 150, 220, 300, 550, and 1000 
(S.U.S. @ 100° F.), the way is open to replace flam- 
mable fluids in many hazardous applications. If you 
would like to evaluate Cellulube in your own opera- 


poarcers 


January, 1066 


tion, use coupon below to order working samples and 
complete use data. Celanese Corporation of America, 
Chemical Division, Dept. 588-A, 180 Madison Ave- 
nue, New York 16, N. Y. 


a , 


treo usrnor CHEMICALS 


Celanese Corporation of America, Chemical Division, Dept. 
588-A 180 Madison Avenue, New York 16, N. Y. 


Please send me working sample and technical bulletin on Cellu- 
lube for air compressor service___for hydraulic systems -_ 


Send technical representative___ 


Name 





Title __ 





Company 
Address 


City State 


Circle 36 on Reader Service Card 





AUTOMOTIVE EQUIPMENT 


New Packard Torsion Level Suspension. 


Summary of Major Developments in 
Steering Mechanisms of American Au 
tomobiles, 


Recent Developments in Power Steer 
at : : 


Hydraulically Assisted Steering. 


Easier Driving with Power Steering. 


Automotive ElectroHydraulic Power 
Systems . 


Brake Maintenance Page. 


Power for Power Steering, | 


Application of Power Assistance to 
Steering of Wheeled Vehicles, | H 


Studebaker Introduces New Brakes for 
1954. 


Hydraulics Applied to Automobile Sus 


pension, 


Mechanisms for Operating Automobile 
Hydraulic Window-Lifts, Convertible 
Tops and Seat Adjustment 


Oil Coolers for Torque Converters 


New Hydraulic Cranking System for 
Automotive Engines. 


Design of Saginaw eye Type Power 
Steering. Au! t ndu S y 


Gemmer Linkage Type oe Pow. 
er Stooring. 


Hydraulic Power on Heavy Vehicles, 


Bendix Keadle-VAC-Modern Power 
Brake for Passencer Cars, & = 


ne 


Hydraulic Clutch Control. 


Pump Desian Gives Controlled Delivery 
with Variable Input Speed. 


Hydraulic Power Steering for Pas 
senger Cars. | rtior 


Air Power Steering. W. F. Bradley. 


Power Steering. A 


Power Steering in 1952. 


Reducing Noise and Vibration in Hv 
draulic Power ww. Systems. . 


Saginaw Hydraulic Steering Gear— tts 
Construction aad Pn gag ree J ; 


‘ar ot TAT 


Hydraulic Steering In General Motors 
Cars. V ’ 1 


T an and operation of hy 


ign ina perauon oOo! 


Commercial Vehicle and harry ged Car 
Power Beeiing. WILLIAMS 


Hydraulic Power Steering, \ 


Power Steering for Modern Vehicles. 


Hydrapower Steering. 


Unique Valve Rey | for Automo 
tive S! lIraulics S 


Hydraulics Does the Work of Steering 
Heavy. — Trucks, 


Hydraulic Steering of Rubber Tired 


Earthmoving Equipment, 


Gemmer's New Power Steering Gear. 
ee 


Dump Truck Gets a Lift. 


Hydraulic Servo System. 


Bendix Introduces Power Steering Gear. 
f { 


Putting Hydraulic Motors to Work 
Hydraulic Pumps. / 


Dura Power Actuation. / 


Hydraulic Devices for Commercial Ve 
hicles, 


Power Steering 
Bendix’s New Hydraulic System for 


Commercial Vehicles, G. 


New Hydraulic Application for Tomor 
row’s Automotive Designs. M. A 


Hydraulic Controls for Buses, / 


Proprietary Air Starting System. 
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jl SILIG@N STEEL LAMI- TEMPERED STEEL 
WATIONS—give high ' SPRING — wbsorbs 
efficiency. agian DD) vibration — holds 


assembly firmly. in 
alignment. 


HARDENED BERYLLI- 
UM COPPER PLUNG- 
ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
qushion stroke, as- 
sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 


bobbin. 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


VERTICAL PUSH-TYPE AC WAFER SOLENOID 


WELDED BASE In addition to all the “inside” advantages, 


ti Decco Solenoids are compactly designed and 


FOR COMPLETE thoroughly impregnated with silicone baking 


INFORMATION ON ALL 
DECCO INDUSTRIAL 
SOLENOIDS Decco Solenoids are made in all types, sizes 
WRITE: and shapes. SPECIAL SOLENOIDS ENGINEERED 

TO YOUR PROBLEMS. 


varnish for high moisture resistance. 


MS INDUSTRIAL SOLENOID 
DETROIT 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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Design and My ermcceh of Dura —— 
lectric System. i ind Avi 


New French Hydro-Pneumatic Starter. 


Power Steering. 


Hydraulic Operation of Engine Hood. 
Window and other Car Facilities, S 


Power Steering for Automotive Vehicles 


Aut 


Power-Assisted Steering. 


equ 


Applying Hydraulic Servo Circuits in 
Machines, ©. E. GROSSER. Machine 
Design Apr 1942 


BENDING 
MACHINES 


Controlled Stretch-Forming. 


Motion and Force <—- in Fomine 
Methods. / } =s Apr | 


800-Ton Plate Stretching Machine. Engi 


us 


Complicated Bar Bending with Hydrau- 
lic Power 
hine 


ape 4 ; ‘ ’ 


Lower Machine Costs With Circuit Re 
Costga. } ISON. Apr i / 
iv 


Hydraulic Plate Bending Press. £: 
May 14 1954 (see also Welding & M 


Hydrau 
beam; bending 
tons 


Proper Valve Selection Eliminates Mo- 
tions. Applied Hydraulics Apr 1954 
Automatic Press Guard with Pneumatic 
Conte. Engineering Feb 26 1954 (se¢ 
ngineer Mar 5 1954, Machy 
Circuits Simplify Wire Forming. / 
High-Speed Automatic Bending Ma 
chine. Engineer Jan 22 1954. Machine 


Press Brake Operated Hydraulically. 
Engineering Jan 15 1954. Self contained 


f machine 
I 


Rotary Bending with An Air Cylinder. 


7 


Pneumatic ~~ Hoon with Me 
antes. E & A 


Small Power Input Develops 35 Tons in 
os ay tog gg-word AY : 
tke patterr 
xX f ess 


Servo Control Valve ee Bending 
Action. Applied Hydr s July 19 


Oil Expanded Bag Lowers Metal Form- 
ine Tool Conte, | G. C. CLOSE. Bg on 
Hydraulics ine 1953. | J 


Turner Hydraulic Tangent Bending Ma- 


chine. Ma hy Apr 10 1953 (see 


Machine 


Hydrobend a 3 Automatic Tube 
Bondes. Mact 


Hydraulic Forming Mechanisms Produce 
“Tricky” me peel Bends. so 

N Ar pueda i uy 
Bending machine , — 
manifolds for househ Id gas stoves 


Circular Stretching. Aircraft Pr 
ine stiffener 


mechanism 
vertical pne 


High Pressure Testing: Rocket Bodies 
Handled with Safe, Precise Control, 
: RACHT Appl ed Hydr 


single shot intensifier 


Production Men Design GM's Benders. 

SIM NSON. Applied Hydraulics Au 
Giant Machine Meets Defense Sched- 
ules, J. A. HELGET. Applied Hydraulics 


] 


Form Hooks Fast. Applied Hydraulic 


May c siar ‘ nowered 
ry i i Design ll powered 


ng ma 


Oil Power for Looms Lowers Unit Cost 
of Whe Cloth, E. KLEINTOP. Ag 


1aking wire fencing 


You Can Fabricate Metal With Air. 
» 3 rT. A i Hydraulics Jan 


Cylinder Bending Press. 
Shapes on Hydraulic Bulldozers. 


ju 


Electro-Hydraulic Controls Combined in 
Stretch Forming Machine, J. A. HELG 


World's Largest Pipe Bending Machine. 
Tube-Bending. 


? Vescniy 
: 


Hydraulics and the Tangent Bender. 


148 


Tools for Use in Bending Machines, 


How Tangent Bender Tucks Flange 
Metal, L. | ; N. Machir 


Tangent Bending— New Method of Met 
a Pabsicatien. Steel I 1945. De 


Stretch-Forming. S' 
Contour Bending Machine for Irregular 


Curved Sestases. | in | y 14 


Hydraulic Stretching Press. 
1 1942 


BOOSTERS 


Intensifier Moots ‘Bectes- se Demands. 
J R. Bi ETT Hydr 


et 
draulic force 


High Pressure Followed By Low Pres 
sure Knock-Out. A irauli 
Aug 1955. Booster t provides th 
unusual sequence 


APPLIED HYDRAULICS 





specify with 


confidence... 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


HYDRAULIC PUMPS Jracn heen 
FLUID MOTORS renames mines ee 








100 Series — Heavy duty gear 700 Series — High pressure gear 2700 Series — Gear type fivid 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm motor. Torque output — 0 to 15 
and working pressures up to 1,500 and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


QSTLUM INDUSTRIES, INC. 


100 SKIFF ST.. HAMDEN 14, CONN. 
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BOOSTERS 


Air Powered 
Chassis. 


Octopus” Grips Auto 


Design of A Reciprocating Oil Intensi 
fiex | 


Shock Tests Made Safer With Electric 
ally Controlled Circuit , 


Built-In Air Hydraulic Jacks Pay for 
Themselves Every Time They're Used. 


Inverted Press Design Simplifies Use 
of Auxiliary Cylinders. 

Press Revamp Uses Air-Oil Booster 
Fluid Power Circuits 


Hi-Lo Hydraulic Circuit Develops 12,000 


psi Gas Pressure 


New Hydro-Air Power Unit Offers More 
Speed, Force and Control, 


Machine Cycle Controlled by Electric 
Timer 


Special Press Has Simple Air-Oil Boos 
ter Circuit. 


Air-Hydraulic Boosters Put the Squeeze 
on Sugar Cane 


Air Actuated Intensifier Circuit Pro 
vides Explosion-Proof Test Stand. 


Booster Actuated Holddown Cuts Shear 
ing Cost 


How Ford Replaced Large Presses With 
Oil Powered Tools 


How a Small Shop Selected Components 
for a Special Production Press. / 


Booster Simplifies Welder Design. 


Water and Oil Reshape Dented Bar 
rels. ira Ma } 


High-Pressure Hydraulics. 


Boosters and Their Practical Applica 
tion. 


Four Second Cycle Die Casting. 


The Air-Powered Hydraulic Circuit. 


Stepping Up Water Pressure. 


Engineers’ Symposium. 


High Capacity Hydraulic Presses. 


Air-Operated Hydraulic Pressure Test 
ing Pump. r 


Engineers’ Symposium. ' 


Double Acting Hydraulic Intensifier In 
stallation. 


Small Self-Acting oh se Pressure 
Intensifier. 


Air-Hydraulic Riveting Intensifier. 


Principles of Hydraulic Systems Applied 
to Machine Design. M 


CONFERENCES 


AND 


ASSOCIATION 
MEETINGS 


Chicago Machinery Shows ... A Staff 
Report. Applied Hydraulics Oct 1955 
Highlights of the Machine Tool, Produc 


ws 


National Conference on industrial Hy- 
draulics. 


Fabricating Machinery Hydraulics. 


SAE Aircraft Committee Meetings. 


Transport Aircraft Men Confer on De 
sign and Operating Problems. 


1954 Fall Meeting of The National 
Fluid Power Association. 


National Conference on Industrial iy. 
draulics 1954. 


Report of the Machine Tool Hydraulics 
Forum. 


National Fluid Power Association Meet 
ing. / 


SAE Aircraft Meetings. 


National Fluid Power Association Gets 
Off to Good Start. 


1953 Conference on Industrial Hydrau 
lics. 


Report of SAE Aircraft Committees. 


Program of the National Conference on 
Industrial Hydraulics. 


A-6 Committee Approves General Hy 
draulic Specs. 


Abstracts from National Conference on 
Industrial Hydraulics. 


Program of the National Conference on 
Industrial Hydraulics. 


Aircraft Committees Hold Semi-Annual 
Meeting. “ 


Aircraft Pump Committee. 


Fittings Committee. 


National Conference on Industrial Hy- 
draulics, 


APPLIED HYDRAULICS 





MANOAC RESET 


ASUG St & 
one source for the 


Safety shut-off 
\ ily t C] 
Gasticaty ¢ ois no voltage release 


most complete line of “deve in nants 


SOLENOID VALVES 


When you discuss solenoid valve requirements with an 


Free handie” safety shut-off 
Bulletin 802 


ASCO Engineer, you are benefiting from the design and 

{evelopment experience of half a century. The ASCO special- Low pressure Genera! purpose 

ist can recommend the right valve for your needs because | | 
that leadership has resulted in the more than 1300 types of a 
solenoid valves now available 


Two way valves in pipe sizes from Yg” to 6” — for 

temperatures to 600° F. — for pressures to 1500 p.s.i 

a * C , ‘ 1 e od - 

Three way valves in pipe sizes from 1g” to 6 for a 

ures to 450° F. — for pressures to 1000 p.s.1 

Midget general purpose Fuel off and gas Explosion proof 

Four way valves in pipe sizes from 4” to 1! — for 

temperatures to 212° F. — for pressures to 500 p.S.1 THREE WAY 
poppet or slide type 


And ASCO can supply you with standard, explosion-proof y 


or water tight enclosures—Class A and Class H coils—a wide 
: ’ : ~ FP ome 
range of body materials including cast iron, brass, bronz¢ 
&a va — 
f tainiess steel 
Pilot contro! of diaphragm 
ne source that solves virtually any solenoid valve BA. ng A pene oo sae my sy 


problem— ASCO. Why not have the ASCO Engineer call—or 


. 


write for your copy of ASCO Solenoid Valve Catalog No 


FOUR WAY 


~ - 


Single solenord Dual solenoid Midget. general purpose 
é 44 Bulletin 8345 


CORROSION RESISTANT 


head 


Cylinder — Sounders body Compact Sounders. type Three way body materials 


PILOT CONTROLLED 


Water and gas Three way Expansible sleeve 
Bulletin 8433 Bulletin & Bulletin 83 


! 

' 

4 . . J 
SPECIAL PURPOSE ' 1 


1 § ee 


Cylinder operated, sanitary | Pressure operated, manual reset | Bulk loading, electrical interiock| Drain vaive washing machine 4 
Bulletin 8 Bulletin 8035 Bullet 8023 Bulletin 8339 


- i ain caneanaeedl 
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ELECTROFLO 
VALVE 


SHUR-FLO 
INTERLOCK 


A control to pro- 
tect equipment 
when flow is below 
a desired minimum: 
or above a desired 


MESURFLO 
CONTROL 


ELECTRO-MITE 
VALVE 


A direct action 
solenoid valve for 
smal! flow volume. 
Available with vol- 
ume control. 


STRAITFLO 
STRAINER 


havalecbeiettty, 

| Aa electrica 
vatvewiah 
volume con- 


trol. For medium 
| flow volume. — | 


AUTOMATIC 


FLOW 


CONTROL for 
WATER 


If your problem 
concerns a speci- 
fied flow of fluid 
or time-fill, we 
suggest you de- 
sign Hays auto- 
matic flow con- 
trols into your 
equipment. Hays 
products are 

trouble-free 

and offer ab- 

solute internal 

water control. 
They are low cost, 
and eliminate the 
need for such 
components as 
pressure regula- 
tors, filters, and 
other devices. 


WRITE FOR 
TECHNICAL 

REFERENCE 
FOLDERS 


INDUSTRIAL 
SALES DIVISION 


HAYS 
MFG. CO. 


West 12th Street 
ERIE, PA. 


$6 Circle 8! on Reader Service Card 


CONSTRUCTION 
EQUIPMENT 


How to Handle a Truck Mounted Crane, 


us “A DUTTA x t as " r 
v aA ¥. Appuieqd Myarau s Ve 


Rotating Manifold Design. 


Series Connected Fluid Motors Power 
Winch and Cutter on Dredge. Ap; 


Hydraulic Jacks Push Lincoln Tunnel 
Shield. Ma } 


Closed Hydraulic Circuit Prevents Cable 
Breakage. Ma 


Control Systems for Construction Equip 
ment. I : 


, 


Hydraulically-Operated Platform for 
Overhead Weeking. En jir fay 


New Drive for Turf Excavators, 


Compressed Air Operation of Earth 
Moving Plant, F. ! LADE. Civ Ena 


Hydraulic Problems Encountered During 
the Development of Corps of Saginees 
—. : J i | 


Lorry-Mounted Excavator. 


Chain Linkages for ee Bow. 
ered seachines. 


yy 4 
Ty 524 


Hydraulic Front-to-Rear Loaded. Eng 


Fluid Lines and Fittings for 
Equipment, | TASS. Apr iu 


+ 


Hydraulic Actuation of TD-24, W. W. 
HENNING. NCIH—Proc v VII 1953. 


Fluid Carriers for Hydraulic Units in 
Earth Moving Equipment. 


Hydraulic Power and Control of Civil 
Eaginessing Pient. F 


Raising the Roof with Oil Powered 
Jacks. Applied H tulics J } 


yuipr 


Seventeen Ton Concrete Hauling Unit 
Having Hydraulically Powered Tractive 
Effort and Hydraulic Powered Mixing, 


Air Tools Speed Tight Schedule. 


Do You Have A Speed Coordination 
woebteas? A : 


Fluid Drive in Construction Equipment: 
A New Application of Oil Power, |. F 


Improved Components Highlight New 
Gradall Design, S WINCHELL. Ap 


ns 


Hydraulic Lifting Equipment. 


Hydraulics in Bulldozers, \ 


Utility of Hydraulic Power in Farm 
ing With Track. ad Type Toasters. 
P. HANS 


Post Holes . . . Quicker and Cheaper. 


We Interview a Scraper Engineer. 


Hydraulic Power as oT to Ly 
emg nd on 


EX 


rs 


Hydraulics in Earth-Moving Equipment, 


we = ‘ 
i v | +2 


Heavy Duty Mower. 
s Feb 194 761 


fer 


Hydraulic Controls ‘aie fo Power 
ShovebCranes. ; AD. Appli 


High-Lift Power Jack for Installing 
Heavy Machinery. Machy (Lond) Dec 
4 1947. D esign and operating features 


hemati ill tions 
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Hydraulic Control of Telescoping Boom 
Makes Versatile Earth Mover. Pr >t 


el ee 
eae: made, ‘Superior quality 


12-Ton Diesel Shuttle Dumper. Encir 


Air Operated Steam Cooling Crane. 
Concrete Compactor. r r A : 


14 


Hydraulic “Follow the Leader.’ 


Pneumatics Provides Finger-Tip Control. 
What about Hydraulic Controls? 
Excavators. MV 


Hydraulic Systems As Used in Road 
—— L. Roa : 


ae earn Mp Now stocked at all 


Modern Hydraulic Systems for Operat- 
ing Machinery. Product Eng Aug, Sept 


Garlock Branch Warehouses 


Yes, now you can obtain Garlock 
‘Om 678. 00) 8.8) O-Rings direct from our branch 
warehouse nearest you. Each of 
e AIR AND OIL e CONTACT THE GARLOCK our warehouses stocks 70 durom- 


BRANCH NEAREST YOU eter rubber O-Rings in all popular 
standard sizes. For you this re- 
duces delivery time to a minimum. 


a Pe cess for Hydro-Pneumatic Baltimore, Md. New York, N. ¥ Y ou can ; rely on Garlock O- 

a Oe " Birmingham, Ala. Palmyra, N. Y Rings, too. They’re made to Gar- 

z LA ° - ° * -e . ~ a 
Boston, Mass. Philadelphia, Pa. lock’s rigid quality standards. This 

Hydraulic Systems and Electrical Con- Buffalo, N. Y. Pittsburgh, Pa. means O-Rings with precise tol- 

trols for Automation, N sOECK 3 » »s 

Machy (NY) Ma Chicago, Hil. Portland, Ore. erances, a flash-free finish, and ut- 


Cincinnati, Ohio —_ Salt Lake City, Utah most uniformity. 
Standard Hydraulic Rams for General Cleveland, Ohio San Francisco, Calif. 


a on grage I _ FM os Denver, Colo. St. Louis, Mo. For complete information, just 
italia, glia i aah aii Detroit, Mich. Seattle, Wash. contact your Garlock office or write 
plications. E ra - =e ed Houston, Texas Spokane, Wash, for new O-Ring folder AD-148. 
lishing Los Angeles, Calif. Tulsa, Okla. 
aanill New Orleans, La, 


THE GARLOCK PACKING COMPANY, 
PALMYRA, NEW YORK 
1N CANADA In Canada: The Garlock Packing Company 
Calgary, Alta. Terentia, Ont. of Canada Ltd., Toronto, Ont. s{@ 
Hamilton, Ont, Vancouver, B.C. Es ; ce 
Montreal, Que. Winnipeg, Man, eA \ y 


Single Stroke Compacting Press. isin ; . | 
New Ram Sanne: ; FISH- | A R i QO C | ‘ 
NI ydraulics Oct 1954 | 


“ontr 


res ha 3N-foot tr 
eSs NGS < 10 Bu 
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CYLINDERS 
° AIR & OIL 


Pneumatic Mechanization for Industry, 


Packing Cartridge for A Telescoping 
Cylinder. t { 


Air Cylinders and Their Selection for 
Tooling Application. \ 


Air Power Unlimited Serves Broad In 
dustrial Field, 


High Pressure Testing of Air and Oil 
Cylinders. 


Pneumatic Valves and Cylinders for 
Industrial Use r : 


Mounting a Trunnion Cytate in Limi 
ted Space, A. } 


Hydraulic Jack for Prestressed Con 
crete. J Eng 


How to Support Long Stroke Cylinders. 


Mechanical Lock and Signal Devices 
for Aircraft Hydraulic Cylinders. 


Cylinders Move 250 Ib. Coils, 


Fluid Power Systems, 


Mechanization and Automation by 
Means of Compressed Air, A 


Multiple Fluid Circuits. 


Contributions to Hydraulic Control-5, 


Hollow Rod Cylinder Design, 


Pneumatic and Hydraulic Drives, | 


How Air Power Steps Up Production 
350-750 Percent, 


How Air Cylinders Control Flow in A 
Water Filtration ~ er : i 


Raising Bridge With Air Jacks. 


Compressed Air Increases Productivi- 
ty. : ) I 


Long Stroke Shuttling Cylinder Re 
duces Cycle Time. / : 


Designing Integral —— for Le ae 
lic Cylinder, 


Pneumatic Power, 


Air Cylinders will Solve —~ Prob 
lems. 


Air Cylinders = will Solve won Peob- 
lems. | : 


Hydraulic Lifting Equipment. 


Critical Buckling Loads for Hydraulic 
Actuating Cylinders 


Hydraulic Cylinder Weight Estimation. 


The Design of Rod Ends and — 
for Actuating 4 wren M. H I 


Components and Applications of In 
dustrial Hydraulic Systems, / N 


Strength of Jacks in Compression. 


Tool Room Ingenuity Increases Produc 
tion. / 


Tilting Safely. 


Air Controlled Gardening. 


A Telescopic Cylinder, 


Air Power Squeezes Rug Cleaning Cost. 


Absorption Tower Pressure Control. 


Controlling Pneumatic Cylinders, 


What type of Fluid Power Shall I Use? 


Development of Ultra High-Pressure 
Hydraulic Systems. M. PARK! 


Dial Feeds Synchronized by Air, 


Control of Hydraulic Cylinders. 


Air Devices, 


Loading Industrial ey! Pnew 


matically. Compressed / 19 May 


Air Cylinders. 


High Capacity Hydraulic Presses, E. A 


Centrifugal Casting Improves Cytindes 
Structure and Performance. & Di 


Selecting Operating Pressures tor Hy- 
qranlie } See Prod 


146 


APPLIED HYDRAULICS 





ICKERS. ...the MOST EXTENSIVE LINE 


of hydraulic units complying with 


Aite 





Shown here are only a few representative standard Vickers 
units that comply with JIC Standards . . . standards that 
are directed toward ease of maintenance, safety, longer 
life and uninterrupted machine production. “Undivided 
Responsibility” is another important advantage gained by — 

specifying Vickers Units throughout a hydraulic system. ; 

For further information ask for new Bulletin 5002. vn ren Mendy E pe) pene tei Piston Type — 











he 


ay £ pl | 


aon 


PRESSURE CONTROLS 


it 
<r 


i t 
, Flow Control Valve 


Power Unit is Balanced Hydrocushion Hydrocushion Pressure H 
4 Self-Contained Piston Type Type Sequence Type Counterbalance Reducing yy 
Hydraulic Power Source Relief Valve Valve Valve Valve 











DIRECTIONAL CONTROLS 


k Plunger Type B 
Four-Way Valve a # Check Valve 
Rotary Type 2 


Four-Way Valve 


_ =. 


Solenoid Controlled 

Pilot Operated Four-Way Valve 
Pilot Operated <_. 
Four-Way Valve 


Deceleration 
Valve 


Manually Operated Solenoid Operated Four-Way Valve 


Four-Way Valve 





MOTORS 


Constant Displacement 


Piston Type Motor Variable 


Displacement 


- _ Piston Type i --4.. 
7 : High Pressure by _ 


Type Micronic 
Balanced Vane Aecomeleters y i Filters Control Panel 


Type Motor 




















VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1474 OAKMAN BLVD. © DETROIT 32, MICH. 


Application Engineering Offices: 

ATLANTA “CHICAGO “CINCINNATI “CLEVELAND 
DETROIT * HOUSTON * LOS ANGELES AREA (El 
Segundo) * NEW YORK AREA (Summit, N. J.) " PHIL- 
ADELPHIA AREA (Media) PITTSBURGH AREA (Mt. 
Lebanon) * PORTLAND, ORE. ° ROCHESTE ROCK- 
FORD*SAN FRANCISCO AREA {Berkeley) SEATTLE 

TULSA * WASHINGTON WORCESTER 


WRITE for your copy 


Vickers Circuitool consists of a handy, 
transparent plastic guide and a 24-page 
manual to speed the drawing and to pro 
mote symbol (JIC) uniformity of hydraulic 
circuits. 


eee ee eeeeeeeee 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Air Cylinders in ftog sang 
I Ww W rrer Vec 
will integra 


rk transfer 


Design of Hydraulic Systems, 


4 
4 


Designing ~ seeaeh cay? a 
ders. SON I 


73% 


Easily Made oe Air — 
Has Many Uses. 


Hydraulic Controls for Present ond Post 
War Products. Produ Eng Fe 14 


Hydraulic Cylinder Design. 


+4 locking 


Hydraulic Cylinders, | 


Bugs in Oil Line. A 


Lockheed Hydraulic Remote Controls. 


How to Design for Hydraulic Operation. 


DIE CASTING 
MACHINES 


Triulzi Die Casting Machines. 


in Die Casting. I j 


es 


Ternstedt Promotes Speed and ane 


Accumulator Cut-Out Circuit Reduces 
Fire Hazard, J. E. BULLEN. Applied Hy 
iraulics Oct 1954 
Simplified Circuit Controls Special Pur- 
pose Die Casting Machine. Applied Hy- 
ics July 1953. Pre stion of electri 
tors on >perated 


Triulzi Type 16.000 Cold Chamber Die 
rg! mgr aa hy A, 


Non-Flammable iy stew Fiutd for Die 
Coie Hachines. Precisi 


Die Cast Safety— Circuit Ro Re. 
duces Fire Hasard. W ALMER. A 





Want extra copies 


of this Index? 


Price for single copy is 50 cents 
In quantities of 25 or more—40c 


See page 226 for coupon 











Rydreuieetly Cone Diecasting Ma- 
chine. ; 6 194 Descrir 


i eje ng 


1000-Ton Diecasting Machine. Iron Age 


hydrau 


Automatic Mechanical Lediag g § 


mero : 
eraun 


Core Operating Devices for Die Cast 
ing Dies, N. FIELD. Machy (Lond) May 
) 194 ‘ore withdrawal devices 

> hydraulic meth 


Air eee BESSA ame Casting Ma- 
nd) A y 1944 (see 


Me} 


E. M. B. No. 12 Die Casting Machine. 


y (Lond) Oct 29 1942. Pneumati 


ally operated, hydraulically 


Pressure Die Casting. A 
W Aug 5 1938. ! 
lirst die casting m 


| perated 


Zinc- — Die Casting Machines. En- 


gineeri Mar 4 1938. Brief 
ally 
Zinc-Alloy Die Casting Machine. Engi 
neer Dec 17 | ligh pressure ma 
perated hydrau ily 


ELECTRICAL 
CONTROLS 


Standards for Industrial Control. Na 
ional Electrical Mc inufa Assn 
New York. Constr : 

ance, manufac ture of 


Simple Air Driven Pusher aT 
Many Electrical Controls, R. E. MILI 


Timer Circuit for an 8 Volt 

Valve, M. G. SAAKE. Applied Hydr 
s Nov 195 

Two Limit Switch Actuated 


ws 


» @ SA AKE Appli 


‘ st 


r 
i pl 


At. Repeat Als Catch Press Control, 


. r | 
x] | ess 7 Aug 


Safety and Maintenance Factors in 
Elece- Hydraulic Design, | REX 
FORD. Elec Mig Aug 1955 


Electronic Control ot Fluid Motors. 


SOTH Applic i 


Counter Actuates Solenoid Veive to 
Control Suma Travel. Ay 3 


s 


is supy 


Motor Timers for Dwell Control. M 

SAAKE. Applied Hydraulics J ine 

Ippi 

Switch and Relay Selection for Hy 

draulic Lift Trucks, R. G. VANCE. A; 
i Hydra 3 ne Pressu 


ruck 
Electrical Control Elements in | As Air 
Powered Machine. Applied Hy 1 


iJ Pne 


Hydraulic Systems and Electrical Con- 
trols for Automation. W 3 ; 


a of A-C Botor Controls. > W 


UMANN Mill & 


APPLIED HYDRAULICS 





FURNISHES A 


complete 


POWER PACKAGE 


Get all your air and hydraulic needs from one source! 


Over 500 standard models in all sizes for immediate delivery! 


January, 1966 


AIR CYLINDERS—168 Models 


a 


TIE ROD DESIGN KEEPER RING DESIGN 
150 P.S.I. air; 250, 350, 500 150 P.S.I. air; 300 P.S.I. oil. 
P.S.I. oil. 8 mountings; 10 bore 7 mountings; 9 bore diam- 
diameters; single or double end _ eters; single or double end 
rod; internal or external thread; rod; internal or external 
cushioning. J.I.C. Special cov- _ thread; cushioning. Special 
ers. See Catalog 10. covers. See Catalog 55. 


AIR VALVES—47 Models 


150 P.S.1. 3 and 4-way Hand, 

foot, cam, so lenoid, and pilot. 

", 4%" and 1”. Pilot 

valves in side and foot mount- 

ings —— push-button, 

m, foot, solenoid operation, 
See Gs atalog 303. 


POWER UNITS—17 Models 


1000 and 1500 P.S.I. Single 
pumps in six tank sizes. 
Capacities .4 to 40 G.P.M. 
Double pumps in four tank 
sizes with combined capac- 
ities 3.5 to 80 G.P.M. 
CUSTOM-BUILT 
Pressures to 5000 P.S.I. For 
unusual space, size, piping, 
Single valving, mounting, operation. 
7 See Catalog 400. 


The Better You Know Hydraulics 
The Better You Like 


HYDRAULIC | ALVES—200 Models 


Panel Mounted 
Pipe Mounted 


Direct Control 
Functional 
1500 and 3000 P.S.I. Stand- 
ard 


; , Spring-return, spring- 
ae rn centered, ball pote All 
piston designs. Hand, foot, 
cam, solenoid, solenoid pilot, 
oil pilot, air pilot. 4", %”", 
i. aes cee. Oe ae 
See Catalog 204. 


Panel valves conform to J.I.C. 
Greater flow; low pressure; 
shock resistant. Interchange- 
able sizes. See Catalog 261. 


Panel Mounted Solenoid 


HYDRAULIC CYLINDERS—108 Models 


300 and 1500 P.S.I.; 3000 P.S.I. 
furnished. 7 mountings; 10 bore 
diameters; standard and 2:1 
; over-size rod: single and double 
end rods, internal or external 
thread; cushioning. Special 
covers. See Catalog 106. 


Keeper Ring 


HANDY AIDS FOR 
AIR & HYDRAULIC CIRCUITS! 


90 pages of ray drawings, specifications, 
cut-away views. Get Free Copies Today! 


RIVETT LATHE & GRINDER, INC. 


Dept. AH-1, Brig :ton 35, Boston, Mass. 


Member National Fluid Power Association 
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ELECTRICAL 
CONTROLS 


Motor Overload Relays. 


Advantages of Electro Hydraulics ona 
Vertical Grinder 


Hydraulic and Electric 


Circuitry for 
Machine Tools, } 


Electro-Pneumatic System on Induction 
Hardening Equipment, 


Designing Wiring Diagrams for snocte 
Hydraulic | Controls. 


Lower Machine Costs With Circuit Re 
design, H. MORTENSON. / 


Hydraulic Control System for 6-Speed 
Chucking Machine, I 


3 Pressure Switch Controlled Accumu 
lator Circuits, 


Valve Actuation with Rotary Solenoids 
Permits Compact Package Design. 


hal 


Air Powered Strapping Machine Re 
duces Handling Costs. 


Air-Electric Relays Link Pneumatic and 
Electric Control Systems, . 


Some Industrial Applications of Oil 
Hydraulic Conirol and Power Operat 
ing. J j 


Electrically Controlled Air Circuits Im 
prove Machine Operation. ; 


Machine Cycle Controlled by Electric 
Timer, | =N 


Control 


Circuits for 
Cycle, I A NKIN 


Feed-Clamp-Work 


Hydraulic Control Systems. 





Photoelectric Control Starts Ram Travel 
after Peeper sag Agamest. i 


Electro-Hydraulic System for Mullti- Slide 
Tusaing Machine. 


Torque Control in Deep Hole Drilling 
Eliminates Tool Breakage. ly 


Safety Circuits for Hydraulic Machine, 
Would An Electro-Pneumatic System 
Solve Your Machine Timing Problem? 


ex 


Pressure Switch Reversal of Piercing 
Tools, 


ns 


Electrical Interlocks oe, Hydraulic 
Control, M \ 


Pressure Switch Controlled Booster Cir 
cuit for Production Testing, 


SOLENOID OPERATED 
AIR VALVES 


designed to 


AD 
®ve Ze te 


standards 
Va" ~3/q" - Yo" - Ya" 
4- — Model 441 





FEATURES 


A—Manval 
Operating Button 


B—Water-tight and 
Dust-tight Solenoid 
Enclosure with 
built-in Electrical 
Juntion Box. 





C—Cover chained 
to Body 





Write for Information — Prices 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. «* Farmington, Mich. 
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NOW THERE ARE TYPES OF 
BELLOFRAM PISTON SEALS 


133 | Flangeless Class 2 


Bead Type Norrow Convolution 


Flange Type 


a\ 


Class 3 Class 4 
Standard C 


Flange Type 


Beaded-Flange Type nvolution 


constant area d 9.08 ims are now avail- 
ils in countless 


Bellofram long stroke 
] 


able in four designs, for efhcient use as piston s¢ 


types ol pressure-s¢ tiled mechanisms. Cl l permits design 


umd manufacture of smaller, lighter, lower cost mechanisms. 
Class 2 is specially suited to high pressure appli itions and 


limited to sizes under 214”. Class 3 allows parting surfaces at 


flange Class 4 is suitable 


for instruments and machines having natural parting 


joint to form a metal to metal joint 
surlaces 
vetween cylinder and mating metal surfaces 


Bellofram seals are available in any of 300 standard sizes: for 


bores: in numerous el 


1” to 6” 
Nitrile Rubber and Nylon to Silicone 
Choice is wide, design and operating advant 


your needs in confidence 


Have you a copy of the NEW 16-page Bellofray 


istomer-labric combinations from 
Dac ron, 
Outline 


Rubber and 


dges many 


ie 


°o 
U 


R 
L 


PrP Oo RA 
RLINGTON, 
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Controlling Compressed Air for Greater 
na tg : : 


. : ; Hydraulic Circuit Analysis, 
Precision Timing of Lathe Tooling with EESE. Machir ign Mar 


Limit Switch Controlled Air and Hy Electro-Hydraulics Controls Combined 


draulic be sone in Stretch Forming Machine. | Hydraulic Electric System Expodiies In 


spection in ‘Morkine. W 


Timer to Reverse Stroke and a Limit Rear ye os ; , 
Switch to Unload Pump, . . . Hydraulic Valves and Control Devices, 


Air Circuits for Material Handling. <5 
b , i ira Selsyn—Amplidyne Servo System for 
Solenoid Air Valves in Automatic Ma I ~way “age — gt) 
chines. = ‘ 
Electronic Sequence Timing for Com- 


Semi-Automatic Operation he oy oe 
pression Molding Presses, 5 l 


Push Button Control, 
Two Timers Control Piercing Tools, 4 


Combine Limit Switch and Timer Con 
trol. I 


——¥ Heres the Answer to 
howing , e  Avdaie Hose Problems 


Electrical Coie for Hydraulic Press 


Timing Relay Provides Stroke Reversal, 


Electrical Controls Automatize Dinner 


we EM) SURGEPRUF 


Combines Three Controls. 


HYDRAULIC HOSE and 
RE-USABLE COUPLINGS 


mites Can Give High Speeds. DOUBLE 
Applied Hydraulics Sept WEDGE GRIP 


Pressure Actuated Switches. 


LAN 








APTI 
PERMITS THE USE OF MORE ABRASION-RESISTANT, RUBBER-COVERED HOSE 

Insure longer wear in your hydraulic hose assemblies—and at the same 
time, save assembly time by avoiding old-fashioned skiving. Joy Surgepruf 
re-usable couplings make both advantages possible. Their pi siemens, ‘dou- 
ble-wedge” grip lets you use tough, abrasion-resistant, rubber-covered 
Production Increased 400 Percent. hose instead of the braided type—without any need for skiving the hose at 
1ICKS. Applied ira Ay the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED 


You need no mandrels or other special tools to make up Surgepruf 
assemblies. No extra expense or special technique is involved. 


CQ 
( 5¢ 


Compressing Springs Hydraulically, 


Standards for Industrial Control 
ition n IC : 449. Nationa i CAN SE RETIGHTENED WHEN LOOSE ON THE HOSE 


Mer a 
a Machine vibration or hose flexing can loosen any hydraulic coupling on 


Fluid Drive for Ross Forming Machine. 


ErCcrt 
Automatic Molding Machine. 
& Vent + 1949 


Improved Read Traffic goed De- 


tector. 


ele 


The Correlation of ‘ux end Elec 
tric Control Guetta, 
Apr 


Oscillating Pilot Conteets Valve, 
HI JPNE! A rt J 
Electronics Need Hot Scare You, 


ROETGER Ar 


January, 1956 


the hose in time, but Surgepruf Couplings can be easily, quickly retightened 
on the job to stop a leak—another exclusive feature. 

Surgepruf Hose Couplings are made to JIC Standards. Assemblies are 
available in many sizes and lengths, and in both single and double-wire 
reinforced types for medium-high and high pressure service respectively. 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. 


JOY. 
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Get complete data on Surgepruf : 
WRITE FOR BULLETIN H-100c 


Consult 0. Joy Engine 
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for 


productio n 
brazing. 


| ITS 
Mityaupr 


SILVER BRAZING 


PREFORMS 


RINGS 

Fiot Wire, Machine 
Wound, Mandre!l 
Wound 


RINGS 

Round Wire, Moa 
chine Wound, Mon 
dre! Wound 





WASHERS 


Edgewound and 
Blonked 


OOD SHAPES 


Any size or form 








Preforms in any size or shape that... 


1. End Wasted Time In Placing Silver Solder 
in position for brazing 


2 Speed Assembly Work 
3 Eliminote Rejects 
t 


Meter Silver Solder to Flow In and Around 
Joints. 


To do your silver brazing job better, Lucas- 
Milhaupt offers a wide range of silver braz- 
ing preform sizes and shapes. In addition 
to round and flat wire rings, blanked and 
edgewound washers, Lucas-Milhaupt pro- 
vides a complete line of preforms which in- 
clude such shapes as elliptical, rings, hinged 
rings, segments, slugs, U clips, hairpins, etc. 
Send your drawings or sample part and the 
proper preform will be designed to do your 
brazing job faster at less cost. 


16 page booklet gives you all 
the facts on better brazing with 
@ @ @ preforms. Write Todoy! 


LTE NA Ee 
Lew, 


5052 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN | 
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See CITRIC AL 
CONTROLS 


Improved utouiioetly ae Grind- 
ing Machines. Encir vy 8 194€ 


Broaching Bores in Bevel-Gear Blanks 
on Soe. a. Machine. Machy 


i4° 


New Electro- Pneumatic Loom Picking 
Device. er Aug 194f 


Electro- Pneumatic oom Is Developed 
in Brazil. I Text A i 


14F 


Do It Electrically — with Selencid- -—~ 
ated _venven. > A N 


4¢ 


Motor & Control Facts to Consider in Re- 
converting or w eaieentaany | Drives. R 


1340 


Relay Engineering. A 


Allison Octopus, P 

Tool Blue Book Dec 194 
Electro-Hydraulic Valve Manufacturing. 
Western Machy & Steel World Aug 
at Hydraulic Systems, S. 


-AR Aircraft Production June 194 


we 


Simple and Compound — Cir. 
cults. F. C. HERBERT. 1 


Basic Controls er Sequence ame 


O. PERRIN 


Hydraulic Teanemission and Conteel of 
Power. H. O. |! : Mig Fi 


14 


Solenoid-Operated Control Valves. 
V. W. ECKEI i. WISEGARVE! 


Solenoid-Operated a Valves See 
Abewet oe ; I 


AA 
24 


Remotely-Operated Controls for Aircratt 
y raoersal wo R. E. MIDDLETON 
Automot Aviation Industries 


4A 
1344. 


Sequence Control Facilitates Produc 
tion, R. KURZWEIL. Machine |! 1 
May 1944 


Centralized All-Electric Control for New 
Plastic injection Molder, | 
MONT. Elec Mfg Mar 1944 
Hydraulic Control Speeds Milling of 
Aircraft Pistons, W. C. OBEREM. Prod 


t Eng woept $424 


Co-Acting Drive— Slocwte Ae mtr ee Me 


chanical, L. S. A? Machine De 
sign Apr 194] 


Hydraulic Welding Positioner Simplifies 
Work, H. KLEIN. | j wr 13 194] 
Hydro-Electric Controls in Automatic 
Screw Machine. Product Eng July 1937 


Hydraulically Operated But Electrically 
Controlled. Elec Mig Aug 1936 


ELECTRICAL 
SWITCHGEAR 
CONTROL 


Reduce Breakaway Torque on — 
— a hia H. ROTH 
i Apr »d rau s A 

> re hydr ris gen 

r bearings to reduce friction loads 


Hydraulic Device (Aeeee Cacutt Seee® 
er. c. A. Pes t i j 


Advance in Pneumatic Mechanism for 
High-Voltage Power Circuit Breakers. 
R. C. Van SICKLE, R. N. YECKLEY. Am 


ver Apr 
Apr ea to 
eakers MVA e 
New Hydraulic eee | ee Power 
Cooutt Breakers. 1. W 


Hydraulic Operating Mechanisms for 
en Capesity Cecen Breakers, 4 


uIGGS 


Operating Mechanisms for High Capac. 
- ee “ging hoo! _Cucult Breakers. 


Trans 


Pneumatic-Hydraulic Closing Mechan- 


ism for gy Svochors. Engineer Nov 


Vv har 
ve energy 


Hydraulically Stored Energy—New Era 
in Cucutt _Seouher Acteaticn. 1. W 


iit 
Hydraulic Remote Conteat ‘Cons, 
— Dec qui; 
julating fan 
ElectroPneumatic Control Speeds 
ma | Contactor Operation, G. W 
MANN. Power Mar 1944. Air of 
ted nitactors useaq when é€ tre 


c types t m large 


le 


APPLIED HYDRAULICS 





JOUGHTON packings, fluids, oils 


for your hydraulic and pneumatic needs 


Houghton’s complete line covers practically all 
of your hydraulicand pneumatic requirements 


“HYDRO-DRIVE”’ OIL 

Houghton’s high quality hydraulic oil is forti- 
fied for maximum efficiency. 

High film strength —long lasting, low-cost pro- 
tection against wear of moving parts. 

Oxidation stability —lengthens oil life and assures 
smooth operation. 


Gum solvency —keeps damaging gums from col- 
lecting through machines. 


Rust inhibiting properties — protects precision- 
built equipment against costly corrosion. 


““HOUGHTO-SAFE”’ FIRE RE- 
SISTANT HYDRAULIC FLUID 


Won't burn or explode. A ‘‘snuffer-type”’ non- 
toxic fluid with high lubricity. Houghto-Safe 
assures safety against undue wear, corrosion, 
toxicity and attack on packings. It is rated 
“acceptable from the fire hazard standpoint’ 
by Factory Mutual Laboratories. 


““HYDROLUBRIC” 
ADDITIVE FOR WATER 


For closed water hydraulic systems, Hydro- 
lubric used 1 to 1000 to lubricate valves and 
packings, provides exceptional efficiency. It 
will not gum up or form scum. Its non-corrosive 
properties eliminate the danger of pitting steel 
parts, and it won't stain copper or brass. 





Get these Handbooks describing 
Houghton Packings and Engineer- 
ing Service 


1.""Handbook on Leather Packings” 
r ipneumat 


plete data on h apr ations 
2. “Handbook on Synthetic Rubber Pack- 
ings’ jes valuable information 
tor dé jn engineer 





3. “Packing Standards” Houghton’s 
latest edition accepted as the standard 


“VIM” LEATHER PACKINGS 


Over 140 combinations of 

leathers and impregna- 

tions have been de- 

veloped by Houghton’'s 

research department, to 

fit nearly all conditions. 

They provide efficient 

seals against oil, brine, water, oxygen and other 
mediums used. 

Cups, flange, ““U’’, ‘“V’’—flat washers, discs 
and gaskets—for oil, air, water or gas appli- 
cations—engineered for smoother, more positive 
sealing action at all pressures and temper- 
atures up to 160°F. 


“VIM” #1243-3 RUBBER- 
IMPREGNATED LEATHER PACKINGS 


Our most recent packing 
development is the com- 
er impregnation of 
eather packings with 
synthetic rubber. 
Thorough impregnation 
combines the durable 
stréngth of leather with the non-porosity and re- 
silience of rubber —easy to install, excellent seal- 
ing and less friction at low and high pressures. 


“VIX-SYN” SYNTHETIC RUBBER 
PACKINGS, O-RINGS 


Our special molding proc- 

ess results in a more 

compact structure, and 

more uniform density. 

Longer packing life is 

obtained through Vix-Syn’s greater heat resist- 
ance. Line includes homogeneous and fab- 
ricated packings, gaskets, O-rings—and ‘“Vim”’ 
leather back-up washers designed for use with 
Vix-Syn O-rings. 


Metalworking and Textile Processing Products 


ongence Nare * Lubricants + Packings « Leather Belting 


er packings 
neumati 


Ready to give you 
303 West Lehigh Ave . ° 
on-the-job service... 


Philadelphia 33, Penna 
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ELEVATORS 


°* HYDRAULIC e 


New Assembly Method for Jet Engines. 


Mechanical Car Parking—CAP System. 


Remotely Controlled Hydraulics Posi 
tions “Hot” Materials in Radiation Lab, 


10-Ton Capacity Pneumatic Hoist. 


Development of the Oil-Hydraulic Ele 
vator. 


Hydraulic Elevator Telescopes Into 
Portable Unit. : 


Traffic Lane Markers Are Adjusted *" 


draulically to ~ Traffic. 


Hydraulic Transmissions in New Ap 
plications. ) 


Operation Pushbutton. 


Liquids in Motion, 


Hydraulics. 


106 


Hydraulics. 


Hydraulic Valves—Methods of Operat 
ing Valves. 


Hydraulic Turret Traversing Mechan 
ism. I n: T 


Hydraulic Insurance. 


Before Hydrau’ic Fires Start. 


Hydraulic Components. 


Harnessing Liquids; 


Fluid Flow in Hydraulic Systems. 


Elementary Hyéraulice-Derivation of 
Pascal's Law: Part 1. 


Elementary Hydraulics—Derivation of 
Pascal's Law: Part 11. Gens 


Basic Hydraulics. 


Elementary Hydraulics Aegteatcn 
Pascal's cave Part 1. 


Elementary Hydraulics Regteation of 
Pascal's Law: Part Ii. 


Dial Indicator Gages. 


Compressed Air Power. 


Characteristics of Hydraulic Fluids. 


Basic Principles of Hydraulics. 


APPLIED HYDRAULICS 





Airplane Hydraulic Systems. 


FILTERS 


* AIR e 


Moisture Removal From Compressed-Air 
Pipelines, | Al Mir 1 


Compressed Air Processing for the Pro 
tection of Pneumatic Equipment, 


Efficient Piping of Compressed Air, | 


Protect Your Air Tools from Moisture, 


Moisture and Pressure Control in A 
High Pressure Pneumatic Circuit. I 


Clean Constant Air for Instruments, 


hs 


Air Plants Need Proper Auxiliaries. 
How to Design Compressor Accessories, 


Automatic Drainage of Compressed Air 
Systems, 5. WADSV I M 


Improve Your Compressed Air Supply. 
Intake for Air Compressor Affects Effi 
ciency. ; A I 5 


Air Line Filtration, Regulation and Lu- 
brication, | x, FAUST. M ne & T 


Moisture Removal from Compressed-Air 
Pipelines, | NV ALTE eI Ex 
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-TUBE 


When you specify Flex-O-Tube for flexi- 
ble lines you get the utmost in depend- 
Supplied in ability as well as bendability. 
Assemblies Manufacturing facilities are keyed to 
precise production control. This means 
srs) you can depend on Flex-O-Tube delivery 
dates . . . and that’s mighty important 
when you're working against tight proe 
duction schedules. 


=> 


Flex-O-Tube will help you 


determine the assembly . . . 
an a: oak 6 one Every needed inspection and testing 
own specifications. In facility is on hand at Flex-O-Tube to 
either cose, modern facil- 


ities and latest inspection safeguard the high quality standards of 
hni r ° 

pee high enelite every product shipped. You can depend 

product delivered promptly. on Flex-O-Tube performance. 

Dependable, too, is the engineering 

counsel we gladly extend when you're 


Supplied for 
Field Assembly developing new flexible hose products; 


This engineering know-how is based on 
more than twenty years in the business; 


GP 


If there's a flexible line in your product to 
; conduct air or liquid, that has 
swoplied tn both colin with to be bendable, call in Flex- 
ee ee ee O-Tube ... it's dependable, 


assembly. Complete range 


of sizes and types. 
3080 


lai ft catalo 
Please send me your free = os 9 
LJ industrial catalog. 
Name : 
Company 
City. 
Address 





DIVISION OF MERIDAN CORP. 
2527 JIM DALY ROAD oe INKSTER, MICHIGAN 
Fiex-O-Tube Co. (Canada) Ltd., Windsor, Ontario 
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awe 


Cleaning my ge Ak. 


ent to eliminate oil 


tror 


Separation of Moisture from Com- 
pressed Air, L. WALTER. Modern Power 


na 


Pure Air for 


Pneumatically-Operated 
Instruments, | World Fek 51 


How 7 Companies Save Deters with 
Alr Filters. é irau De 


‘ 


Refrigeration Removes Moisture from 
Compressed Air Lines, |. PARTINGTON, 


Meet Condensifilter, for Use Where 
Extra Dry and Clean Air is Needed. 


SEAMLESS LOW 


Line Pressure Determines Compressed- 
Ae — J. D. CONSTANCE. Power 
1949. Moisture in pipe lines 
tempera which air 1 
ed f wing compressior 


Simplify Your Calculations for Air 
sng ond Humidity. | ° DIC 


vw 
7ener n May 


Pneumatic Tool Maintenance Pays Off, 
A J \ S SBRIN ae S ithe TT r wer ‘ 
+ May 1948 


How to Figure Moisture in Compressed 
Ale. Heating, Piping 


14 
4 


x 
All 11hon 


Elements of Pneumatic Installation, 


XOTNER. Tool Engr May 


Moisture in Compressed Ae, 
‘ wer P] mt Eng ae 
sture idlures 


ture 


Removing Moisture from Compressed 
Ak, A. W .LOOMIS, Heating, Piping & 


ent 


Why and How ee Ab Should 
be Cleaned. Powe val 


nd 


ee Air © oe Power 


CARBON STEEL 


HYDRAULIC TUBING 


—_—_ PeLG + 


Call a Murray warehouse for prompt 
and efficient service for your tubing re 
quirements. Send your inquiries to A. B 
MURRAY CO., INC., 616 GREEN LANE, 
ELIZABETH, NEW "JERSEY 

Write for current stock Bulletin 


Seamless, low carbon steel hy- 


tubing in standard out- 


ranging from x 


draulic 
side diameters 

to—11% inckes is immediately 
warehouse 


available from our 


stock. 
Hydrostatically tested to 1,000 
psi, this tubing is manufactured 
in accordance with the Joint In- 
Conference hydraulic 
prevent 


dustry 
standards. To 
and corrosion the tube ends are 
corked and the tubes thoroughly 
coated with a rust preventative. 
Tubes are boxed for protection 
in shipping and storage. 


rusting 


AB MURRAY C= 


a ae 


GLUIZABETH, M1. U am 
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FILTERS 


e OIL e 


Where Should a Filter Be Located a 
a Fy weg A System? AY plied Hydra 


4. Six | the 
annd 


Oil Filters oor 2 aman — A 


McHUGH. NC 


“wae Lock; pwd Pan -mestgy oom 
C. STRINGER ngir ring Apr 
Experiment felt filte 


ow to yh Cs peer! Clean, 
. Fel 


Redeso Rg er ee Costs ba Purifiers. 
Ar pie i 


mee f+ 


Oil Filters—What They Are... 
and Why They Are Used. 
VLECK. Applied Hydra 
Hydraulic Valves and Control Devices, 
T HW ~RLIT TET Te T x ie W Vv 
Design of Hydraulic Systems, H 
Prime Axiom in oe is Banteh 
Dirt. H. J. MARX wr 1944 
Hydraulic System Installations, E 


FLUID 
MECHANICS 


AND 
e BASIC DESIGN DATA e 


Pipe Resistance for Hydraulic, Lubri- 
cating and Fuel Oils and Other Non- 
Aqueous Liquids, T. E. BEACHAM. E 


nness 


oy we Air Date. E iit ed by F. W 
‘ Air Magazine. Book 

compression of 

ssors, appli- 

sters and 

ifugal 


reheating 


APPLIED HYDRAULIOS 





manufacturers of hydraulic 
pumps and transmissions 


PUMPS 


New Heavy Duty sizes from 28 GPM to 2300 GPM, with 
peak pressure to 3000 PSI. Volumetric efficiency 96.5% at 
full stroke and 3000 PSI. Over-all efficiency 90% or better 
over range of 1000 to 3000 PSI. 


Axial piston design. Variable and reversible delivery in 
a packaged unit with built-in auxiliary pump, replenishing 
and relief valves. Auxiliary pump supplies supercharging, 
control pressure and forced circulation for cooling. Servo 
control. 
Especially suitable for applications requiring precise 
OTA AR TLe), me) 2 speed control and extremely fast reversals. Applications 
for steering gear, elevators, ship stabilizers, ordnance, and 


VICKERS INCORPORATED variable pitch propellers. 


D on of Spe rry Rand 





Corporation 


GPM at Rated 


Waterbury, Conn. RPM — 3000 | H.P. Input Approx. 
PS! (Super- 3000 PSI Weight 


charged) 
28 57 
56 114 
228° 
165 gat 
225 454 
400 
500 972 
725 
1500 
2300 
























































TRANSMISSIONS 


OPERATING 


SERVO.-VALVE 
main Combinations of variable delivery 
— pumps as above with axial piston fixed 
SUCTION PORT displacement fluid motors. Peak out- 
put at 3000 PSI from 45 to 3600 H.P. 
— Special controls available such as 
ee He constant H.P. device, remote servo con- 
trol or automatic tensioning. Espe- 
ai? cially suitable for winches, hoists, 
ROTARY - : 5 : “ cranes and other lifting devices. Also 
vied roel = ° anchor windlass transmissions, ord- 
nance, etc. 


THRUST ond 
RADIAL BEARING 


TUT BOX CUNT 


CYLINDER 
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FLUID MECHANICS & 
BASIC DESIGN DATA 


Cameron Hydraulic Data, Ingersoll 
Rand Co., New York. 


Nomographs Relating Hydraulic, Pneu 
matic and Electrical Energy. 


How to Select Fluid Line Sizes for Oil 
Hydraulic Systems. / 


Safety and Maintenance Factors in 
Electro-Hydraulic Design : 


How Rotation Affects Hydraulic Pres 
sures. : AN, } 


Efiect of Tube Vibrations on Flow 
through Tubes 


Analogy of Hydraulic, Mechanical 
Acoustic and Electric Systems. 


Fluid Conversion Factors for Pressure 
Drop Calculations . 


On Dynamics of Pressure-Controlled 
Hydraulic Systems. : 


Introduction to Hydraulics 
Basic Mechanics of Fluids, 


Application of Frequency-Analysis 
Techniques to Hydraulic Control Sys 
tems : \ 


Pressure Surges in Hydraulic Circuits, 


Some Problems of Fluid-Flow Measur- 


ing Devices, 


Hydraulic Control Systems. 


Need for Basic Research in Hydrau 
lics, N 


Mechanics of Fluids, 
Fluid Flow in Pipes, 


Basic Approach to Hydraulic and Paew 
matic Design Problems, 


Waiter Hammer in Hydraulic Systems, 


Pioneers in Oil Hydraulics, 


Basic Formulas. 


How to Determine Cycle Time for Hy 
draulically Powered Operations, 


Construction Hints for Rydroutie Equip 
ment, ed 


How Much Air? 


Present-Day Trends in Hydraulics, 


Hydraulics and Fluid Mechanics, |} 


kK 


Nomographic Charts, 


Fluid Mechanics, 


Advanced Fluid 
Machinery, BIN 


Hydraulic Transients. 


ne 


Investigation of Hydraulic Damping. 
E. CAMPBELI A tive Engrs 


— . 
ARKFET 


Pressure Losses In The Fly ng Wing. 


Calculating Energy Lesses In ayes 
lic digas M. § P. Produ 


A Beginner's Course in Basic Hydrau 
lics. Appli yd li Mar 1949 


ir 


nts 


Mechanical-Pneumatic “Shokstops” and 
Accumulators-Their Place in Relief from 
Liquid Hammer. l KESSLER M B 


‘ 


Water Hammer and Surge Reliet. 


Designing for Minimum Surge. 


es 


Displacements vs. Time Characteristics 
of Hydraulic Actuators, L. S. LINI 


Basic Theory and we ry of Hy 
qoute Systeme. I RK APs ied 


pum} 


Air Circuit for Clutch Control, W 
SCHUPNER pplied Hydraulics Mar 


Tool bens Handbook, FRANK W 


thief. McGraw-Hill 


Introduction to the Mechanics of Vis- 
cous Flow, PURDY. Dover 1949. (Book) 
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Drive. 


machine. 


WITH OILGEAR }"ANY-SPEED” REVERSING DRIVES~ 
PRODUCTION WENT UP 


Close-up of battingmachine as changed 
over to an Oilgear ‘‘ANY-SPEED" 
Performance was so greatly 
improved, Star Woolen Company have 
instailed Oilgear on a second identical 










A 26% INCREASE FROM 


SMOOTHER 


REVERSALS. 


OILGEAR PAYS FOR SELF IN 2 YEAR. 


Just oneofthe many advantages of Oilgear 
“ANY-SPEED” Drives is highlighted 
here. The Star Woolen Company of 
Cohoes, N. Y., operates cross-lay batting 
machines. Original equipment included 
a leather belt and clutch reversing de- 
vice because manufacture of the prod- 
uct requires cross-laying of nylon fibre 
or wool at periodic intervals. Reciproca- 
tion occurred a maximum of 22 times a 
minute. The going was so rough that the 
machine was frequently down. 

When Star Woolen Company installed 
an Oilgear Reversing Transmission 
Drive, the improvement promised was 
immediate, and other advantages be- 
came apparent. The Oilgear drive cush- 





ioned acceleration and deceleration so 
smoothly that mechanical failure dropped 
sufficiently to give them 15% more pro- 
duction from that one factor alone. The 
speed of operation has been increased 
to 30 reversals a minute; operator can 
select ‘‘ANY-SPEED” from zero to maxi- 
mum; positive, fast-acting electro-hy- 
draulic control through manual push- 
buttons or automatic switches gives them 
a far more versatile machine, enabling 
them to handle jobs hitherto denied them. 
The Oilgear ‘‘ANY-SPEED” drive paid 
for itself in 6 months, out of savings in 
machine operation alone. 

Smooth acceleration, deceleration and 
reversal, infinitely variable and com- 


4a mg ‘ } secs j 
_ Ollgear Type AXB-33 “ANY-SPEED” 
Fluid Power Transmission Drive. 















NY-SUL-LITE (nylon batting) mate- 
tial manufactured by Star Woolen 
Company and used in famous make 
sports jackets, snow suits, and com- 


pletely controllable speeds are just part 
of the Oilgear ‘‘ANY-SPEED’’ Drive 
story. Don’t you want to know the rest 
of it? It has proved extremely profitable 
in scores upon scores of machine appli- 
cations. Write today and tell us some- 
thing of your needs. THE OILGEAR 
COMPANY, 1564 West Pierce Street, 
Milwaukee 4, Wisconsin. 





PIONEERS ...NOW THREE PLANTS 
FOR FLUID POWER 
PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS & VALVES 










FLUID MECHANICS & 
BASIC DESIGN DATA 


Fluid Mechanics 


Ne " 
Oil Hydraulic Power and Its Industrial 


grey 


Combination Air-Oil Circuits, 


Fluid Mechanics, 


Air Circuits for Remote Control, 


Hydraulic Circuit Analysis, 


Frocess Control with Hydraulic Circuits 


The ABC's of A Hydraulic System. 


What Type of Fluid Power Shall I Use? 


Compressed Air Handbook, 


Engineering Agptications of Fluid Me 
c ch anics ; 
Elementary Fluid Mechanics, VENNA 
Fundamental Aspects of Cavitation, 


Application and Maintenance of Hy 
draulic Equipment I 


Optimum Hydraulic Pressure for Mini 
mum Cylinder Diameter. I 


Hydraulic Circuits and Application. 


Elementary Mechanics of Fluids, 


ey New York 1946. (Book 


Leakage in Capillary Seals of Hydrau 
lic Valves as Pumps, F 


Design of Hydraulic Systems. 


Calculating Liquid Pressure a in Hy- 
draulic — J. JE MI Diges 


taweduction to ) Fiat Mechanics, 


SON, I j ins wreen 1947 5 Le 


Controlling Pulsations in Hydraulic 
Equipment. > | sROSSER. Machin« 


Maintenance of Hydraulic Equipment. 
——— ee Can Be Contrelied. 


ue 


eakage 


Fluctuations and Surges in Alscraf 4 3 
Greulie Systems. THV 


Fluid Mechanics, 
Hydraulic Piping, 
Hydraulic Circuits, | 


How to Select a Power a 
ment. L i 


Hydraulic Control Affords renga Flen- 
sy 3 ; ’ 


inciples of hydr walle | pra 


Fluid Mechanics for Hydraulic Engi- 
neers, McGra l, N York 


Fluid Mechanics, 


Applied Fluid Meckanics, 


Principles of Hydraulic ae oe 
to Machine Design. ; 
NY Ar r, May 


enti al cy? indet 


ylin 
versing 


FLUID POWER 
TEXT BOOKS 


buster on of Fluid Power Prod 
ome. rial Publist 3 Grour lev 


| 
ana ig 


Hydraulic and Pacumatic | Power for 
Production. Industria 


Hydraulic yo ae aad Control of Ma 
chines, lL McNIE 
fork 1955 B k d s 


mponent Gesigr Ippil ns 


Component Application Sheets vee Fluid 
Powered Equipment, I JICK ‘ 


plied ydrau Ss n 195 Thirt 


mponents 


Air and Oil a. in Industrial 
ee E nd 


3! ; eve nda 324 


Hydraulic Systems and Equipment, 
R. HADEKEIL a ridge Jniversity 


A Beginner's Cousse | in » Basic Pacunct 
ics. Published by Pr ydraulics 


is 


ee for iachine Teele. 


sym 


MSG 


Growing Horizons for Fluid Power. A; 


nd construct 


Elementary Text in be ag and Fluid 
Mechanics. I I I : 


Positive Displacement Pumps and vane 
Motors. W. E. WILSON. Pitman, Nev 
York 1950. (Book 


Plant dee gy Handbook, | i by 
TIAR. McGraw-Hill, New * York 
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_, . with these 
IMPERIAL 
PRODUCTS 


nd Imperial Tubing 
ast combination for 
utely leakproof 
tem- 


With Imperial Fittings @ 

lly g 
Tools, you have a rea 
making joints that are weep sears 
even under severe conditions of P 


perature and vibration. 


IMPERIAL TUBING TOOLS 
get better jobs done faster 


HI-DUTY TUBE CUTTER 


Has ball bearing action, 
flare cut-off groove in roll- 
ers. Retractable reamer. 
No. 274-F for 4g” to 1” O.D. 
Tubing. No. 312-F for 4” 
to 144” O.D. No. 206-F for 
¥%4," 00 24%" O.D. Also Saw- 
ing Vises. 


37° FLARING TOOLS 


that quickly make J.LC. 
flares in the field equal to 
production flares. Easy 
single lever clamping. 
No. 437-F flares 6 sizes, 
3/16” to 4%” O.D. Tubing. 
Following tools are ROL- 
AIR type which make extra 
strength flares with bur- 
nished face: 
No. 400-F flares 6 sizes, 
3/16” to 4” O.D. No. 537-F 
flares 4”, 7”, 1” and 114” 
O.D. Ne. 637-F flares 112”, 
1%” and 2” O.D. 


LEVER TYPE BENDERS 


New “Blue Dot” models 
bend hard and soft tubing 
including J.L.C. steel. Ne. 
364-FH Individual Benders 
for each size of tubing 
3/16” to %” O.D. Also 
GEAR TYPE BENDERS, 
No. 270-F for all tubing, in- 
cluding hard temper, heavy 
wall steel. Individual bend- 
ers, sizes 4%” to 14g” O.D. 


Ask for Bulletin Set HC 


IMPERIAL 











HYDRAULIC TUBING 
CONNECTION WORK 


IMPERIAL Stee! 37 FLARED 
TUBE FITTINGS 


% This 3-piece flare fitting is very easy to install — 
even in close quarters. It withstands high pressures 
and severe operating conditions. Meets J.I.C. and 
S.A.E, standards. Furnished in Steel, Brass and 
Stainless Steel. 


IMPERIAL Stee! ERMETO 
TUBE FITTINGS 


NO FLARING ...NO THREADING... 
NO WELDING . . . NO SOLDERING 


% Make safe connections that withstand high pres- 
sure and vibration. Meet J.1.C. standards. Easy to 
install. Furnished in Steel. 


IMPERIAL HI-DUTY PRESSURE HOSE 
and REUSABLE COUPLINGS 


% For the fast, simple way to make up pressure 
hose assemblies, any size, any length . . . for medium 
and high pressure applications. Eliminate costly 
inventories of made-up assemblies . . . simply carry 
a minimum supply of hose and fittings. Hose meets 
].LC. and S.A.E. standards. 


See Your Imperial Distributor 


THE IMPERIAL BRASS MANUFACTURING CO. 
1242 W. Harrison St. Chicago 7, Hil. 
In Canada: 334 Lauder Ave., Toronto, Ontario 


Pioneers in Tube Fittings and Tubing Tools 
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FLUID POWER 
12 > @ ae sehen 4.) 


Kent's Mechanical Engineers’ Hand 
book. : 


Oil Hydraulic Power and Its Industrial 
Applications, 


Machinery’s Handbook. 


Fluid Pressure Mechanisms, 


Basic Hydraulics 


Aircraft Hydraulics, 


High Pressure Oil Hydraulics. 


Aircraft Hydraulic Systems—Text on 
Applied Fluid Mechanics, M 





FLUIDS 


°* HYDRAULIC e 


Design Considerations for Hydraulic 
Equipment as Influenced by the Hy- 
draulic Fluid, 


Hydraulic Fluid and Equipment Make 
Them Work Together. 


Reclaiming Fire-Resistant Fluids, Ap 
plied Hydraulics 


How to Evaluate Performance of a 
Hydraulic Fluid, } I P 


Changing to Fire-Resistant Fluid? 


The Effect of Hydraulic Fluids on Syn 
thetic Rubber 


Panel Discussion on Industrial Fire Re 
sistant Fluids 


Fire Resistant Hydraulic Fluids for Die 
Casting. 


Synthetic Hydraulic Fluids, 


How to Care for Hydraulic Oils, 


Progress in Hydraulic Design Engineer 
ing. 7 N. A 


Oil for Power Steering Tests Purified 
and Reused, : 


Hydraulic Ojil-Today. 


Report of the Machine Tool = 
Forum. 


High and Low Range Aniline Point, 


Industrial Nonflammable Fluids. 


hae 


How to Prepare Circuits for Water- Sase 
Nonflammable Fluids. } 


Industrial Nonflammable Fluids, W 


Vio 


Effect of Synthetic Fluids on ony 
Components and Circuits, 


Development of High-T Temperature Hy- 
draulic Fluids. : j 


Low Temperature Hydraulic Opera 
tions. 


Do You Need Inhibited Oils? 


Nonflammable Fluids bee Aircraft Hy 
draulic Systems, iG. A 


Which Chesastesietes for Hydraulic 
Fluid? I : 


Control Valves for Direct Hydraulic 
Presses. NI { NI 


ne 


Prescriptions for Oil for Hydraulic Sys- 
tems. ) 


Factors in Choosing and Using = 
lic Press Oils, 


Non-Inflammable Hydraulic Fluid. 


Aroclor 1248 Non inflammasto Hydrau 
lic Fluid. Mac! 


Fluid Power Systems. 

The Low-Temperature Application of 
Industrial Hydraulics Oils, 1A 
Hydraulic Equipment Design, Construc 


tion, Operation, Maintenance 


APPLIED HYDRAULICS 





il 


TRANSFER CYL 
3” BORE 
18” STROKE 


AIR SUPPLY 


4D) 
SET 90 p.s.i 


Write for FREE "Circuit Rider" booklet. It explains 
the above circuit plus many others. 


how important is the 
RIGHT CIRCUIT ? 


0gam 


AIR CIRCUITS 


RFL UNIT 


4-WAY 
2-POSITION 
AIR CONTROL 
VALVE 





One can't overestimate the importance of a properly 
designed and equipped circuit. Logan-designed circuits 
are operating all over the world. Let Logan engineers 
help you design the circuit to meet your production 
requirements. For a dependable ONE-SOURCE supplier 
of air and hydraulic equipment . . . specify Logan. 


Your dependable SINGLE SOURCE 
a —— for all air and hydraulic equipment 


J 


LOGANSPORT MACHINE CO., INC, 
832 CENTER AVENUE, LOGANSPORT, INDIANA 


Please Send Copy of Catalog: 
] 100-1 AIR CYLINDERS 1 200-1 HYD. POWER UNITS 


100-2 MILL-TYPE AIR CYLINDERS [> 200-2 ROTOCAST HYD. CYLS. 
100-3 AIR-DRAULIC CYLINDERS > 200.3 750 SERIES HYD. CYLS. 


— 100-4 AIR VALVES ©) 200-4 HYD. VALVES 


100-5 LOGANSQUARE CYLS. 


C 200-5 FITTINGS 
100-5-1 ULTRAMATION CYLS. oe 
51 PRESSES C) 701 CHUCKS 


FACTS OF LIFE [1 ABC BOOKLET 
62 SURE-FLOW PUMPS () CIRCUIT RIDER 


MEMBER TO: 


Natl. Mach. Tool 

Builders’ Assn.; : 

Natl. Fluid Power NAM 
Assn. 





PROPERLY DESIGNED - PROPERLY EQUIPPED BY LOGAN 


COMPANY 


ADDRESS 
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Low wag Aircraft ory 
Fluids, . & I LLER, J 

Pr vy § 195 
Bacterial er of Seluble- oil 
Emulsion. ; 


Hydraulic Oil Performance Properties. 


How a Die Caster bevel His Fluid Cost 
Problem. A 


Ex; M 


Ma 


Are Your Hydraulic a Lines Fireproof? 
Airline Experience with Hydraulic 
Fluids. Apr i Hydrau May 19 


ex 


er 


Oxidation of Petroleum Base Oils In 
Syeoauie Power Systeme. FT 


¥ 


Non-Flammable Hydraulic riven for Die 
9 ated saashines. I 


Many Automotive and Aviation ees 
for a Fluids. A ‘ 


Some Problems of Fluids for Hydraulic 
Power Transmission, / IGHA 


Fluids for Hydraulic Systems, | 


Air in Hydraulic Transmission Systems. 


x 


A Progress Report: Nonflammable Hy 
draulic Fluids, MAN. Ay 


What to Look for in Hydraulic Fluids, 


Hydraulic Fluids in industrial Bute 
ment, G. it. DORR. Machy 3 


Hydraulic Fluids Simplified, C 


ns 


Hydraulic Fluid That Will Not Burn, 


7 


Selection of Oils for Industrial Hydraulic 
Systems. Sci Lul : 


Determination of Ignition Characteris- 
tics of ex. Fluids. J sASS 


Hydraulic Oils. M 


erues vis ty 


Determination of Ignition Characteristics 
of yoy Fluide, J. J. GASSMANN 


Reduce Operating Costs with Purifiers. 


Operation and Care of Bg of Me 
a J I 


Synthetic Hydraulic Fluids, 


wr 


Emulsions as Hydraulic Fluids, K. | 


Non-Flammable Hydraulic Fluids. 


Why Treated Hydraulic Oils? F. ROSS 


Give Life to , Lge A. G 


i{PE. Machine 


fo} aa d 


tors 


Fire Resistance of the eo Fluids and 


n 


Wesee. J iA AN NCIH Pre 
7 14 r r ‘ 


tests on 


Hydraulic Fluids- Poucioum and one 
thetic, A SHA 


Synthetic Hydraulic Fluids ae 
Glycels hw Derivatives, J RUS 


Non-Flammable Hydraulic Fluids, 


Control of “cen Fluids in Industrial 
——, R. | KIBB ] 


Leakage Characteristics of Acre te 
dreulic Units with Vartous Fluids. B 
ydraulics Jul 


Non-Flammable Ly ogre: Fluids— A 
as E. M plied Hydra 
May 1949. History and require 


t specifi 


Evaluation of Nonflammable Hydraulic 
Fiutée, F. O. HOSTERMAN. Soc Aut 
Engr J 1949. Evaluation 
n SAE specifi 
f each property 
performance; ta 
ible fluids 
Development and Testing of Fire-Resist 
ant — vote, D. H. MORETON 
Aut ive 3rs-} Apr 1949. Ester 
base lluid whi h otters improvement in 
fire resistance, pump life, reliability 
nd fluid stability 


Completely Nonflammable Aircraft Hy 
draulic Fluids, I RR TON 


a 
Aer 


tid pra 


zt and lame 


Air Force Requirements for Less Flam- 
mablo og ee Fluid, E. M. GLASS. 
yest Dec 2 1948 (see also 
1 Sept 1948). Vis 
id point; precipi- 
tion numbers 
i on stability; hydro 
stability; etc 


Use the Correct Oil. Applied Hydra 
Sept 1948. 
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ro * Loe he Ul } 
RE 
“ it $i. 4 x . : 


BEFORE USING 
A SUNTAC OIL 


AFTER USING 
A SUNTAC OIL 


om: 


SUNTAC CUTS OIL WASTE, MAINTENANCE COSTS 


High quality Suntac oils reduce 


drip...throw-off...squeeze-out... 
cut leakage an average of 35% 
and up to 90% in some cases. 


Before using Suntac oil, a prominent eastern 
manufacturer had to add excessive make-up 
oil to the hydraulic system of his freight ele- 
vator. Oil leakage caused a continual house- 
keeping problem...the pit had to be cleaned 
out every six to eight weeks and maintenance 
costs were high. 

Now, one year after switching to a Suntac 


oil, make-up has been drastically reduced, 


and frequent pit clean-ups are no longer 
necessary. 

The reason: Suntac oils are specially com- 
pounded oils with adhesive-cohesive charac- 
teristics that enable them to cling to parts 
where other oils would drip, throw-off, leak, 
and squeeze out. 

For complete information about Suntac oils, 


see your Sun representative, or write SUN OIL 
ComPANy, Philadelphia 3, Pa., Dept. AH-1. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY, PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY, 
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Filled Hydraulic Systems. 
FLUIDS poe qrerdig ya 


¢ HYDRAULIC 
Synthetic Lubricant for Hydraulic Fluid. Hints on Hydraulics. 


Navy Announces Hydrolube Develop ; “e 
ment. A Hydraulic Fluids, | 


Rydsouie Olls. / Development of Ultra High- Pecssuse Hy 
a draulic Systems. 


What to Look For in Hydraulic Oils, Hydraulic Power Transmission. 


Hydraulic Oils for Industrial Equipment. 


Hydraulic Oils for Industrial Equipment. 


FOUNDRY 
Hydraulic Fluids and Their Applica 
— : EQUIPMENT 


Specifying Hydraulic Fluids, Additives improve Hydreulic 


; : : Compecesed Air Finds Wide Foundry 
Solubility of Air in Hydraulic Oil, eo. | 


How to Select Best Oils for Hydraulic Autocline Automatic Shell Mould Mak 


oe ' ing Machine. 
: Hydraulic Oils for Machine Tools, 


Factors Affecting Maintenance of Oil 





F. E. (Sutter) Automatic Shell Mould’n+ 
Machines. 


: L Oo D A a Automatic Air-Weight Con‘roi Increases 


Efficiency. 


SELF-FLARING 


FITTINGS Core Making Machine Steps Up Produc. 
tion 600 Pescent, 


Makes perfect joint and self-flares as 
nut tightened Do not re 

oe ” Pneumatic Geneva Mechanism in | New 
quire costly heavy wall tubing . Coromaking Machine. 
Unnecessary mechanical flaring re 
duces installing time . Affords re- 
peated assembly and disassembly, and Hydraulic Operation Reduces Block 
Making Coote. 


full-unrestricted flow, because con- 
Lionas 


nection cannot be made unless tubing 


fe Sean foam c wall inside 
, Ps ollapsed walls or insid Core Handling ety emg + in Modernized 
burrs a 





Automatic Molding Machine. 


Also manufacturers of all types of fittings—AN 10050 


FLODAR CORPORATION | "°°": 


1366 East 45th St. Cleveland 3, Ohio 
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SERVING MODERN INDUSTRY 


rt, (= 


Tubs traversing 
to Pithead lines / . 





Mnfincdely Vnrinere SPEED 


HYDRAULIC oF wei 


leaving Tippler 
Empties 


TRANSMISSION GEARS , going down 


to Pithead 
No. 1 PITHEAD 
AY GR: 
an i 


we 
. a 


Full tubs “ ‘£3 


entering Tippler Tubs coming off 


Fulls Cage from Pithead 


Automatically Controlled 


PITHEAD 
TRAVERSER 
DRIVES ; The Traversers were designed 


and built by 


7 
” A Ge an . Plowright Bros. Ltd., 
ag ~~ Son oe Chesterfield, England, 


— for the National Coal Board. 
Tubs travelling at 


to Tippler lines 


The illustration shows the 
application of ‘VSG’ Hydraulic 
Transmission to Pithead Trav- 
ersers. Speed control is obtained 
with a special oil servo system and 
the whole cycle can be controlled 
remotely by push buttons which 
energise solenoid operated valves. 
The cycle can also be made fully 
automatic. 


‘VSG’ Transmission was selected for precise speed 
control, ensuring accurate alignment of tub and rails. 
‘VSG’ may solve your transmission problem. Why 
mot mail us now for details. 


VICKERS-ARMSTRONGS cncineers LTD 


VICKERS HOUSE - BROADWAY - LONDON - ENGLAND - Cables: 'VICKERSENG, LONDON’ 


AGENTS IN CANADA 


EAST: Consolidated Engines & Machinery Co. Ltd., 5645, Paré, Montreal, Quebec, and I4th and Birmingham Streets, New Toronto, Ontario 
WEST: Galbraith & Sulley Led., 1331 West 6th Avenue, Vancouver, 9 
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Motions on a Hardening Furnace, H Oil Driven Tilting Mechanism Pours 35.- 
POLLARD. A j tulics Ma 000 Pounds a Molten Botal. 
Loading and Indexing Mechanism for Opens the Door to Furnace Economies 


F U R N A CE S Conveyorized Parts. ~ 2 IAN. A wen —, Power. a. ied 


1eV 


Two Pump Metering Circuit Solves ; 
Costly Control Problem. >» W. VOKA Air Circuit for Furnace Control, W 


You Can Get Gentle, Smooth Motions 
with Low Pressure _ Cylinders. 
Automatic Control of Metallurgical Fur 


naces 
Automation of Furnaces with Electro 


hydraulic Cucuite, 


Electrically Controlled Cylinders Power 


GLASS 


AND 
CERAMIC 
ASSURED EQUIPMENT 


PROTECTION 


Hydraulics Offer Low-Cost Replacement 
for Mechanical Power. 


Electrical Controls Automatize Dinner 
ware-forming Machines. 


Precision Hydraulics in liggering Opera 
tions, 


Compressed Air in Glass Production. 


HEAT 
EXCHANGERS 


= 
ix. handl ing Heat: Its Generation and Natural Dissi 


pation in mycrautie Circuits. K ; 


shipping Proc ‘ 
storage Heat: Forced Convection Removal From 


industriel Ryceoutie Circuits. 


of aircraft hydraulic lines and assemblies IGER. N : sa Beth 


Oil Coolers for Torque Converters, 


-"" TUBING SEAL CAP, INC. eee 


aiusTeareo Development and Application of Oil 
cata.oeue os , a oe ss = Coolers for Torque Converters. : 


ond Paice wST BASTERN OFFICE 
428 NEW CENTER BLDG., DETROIT 2, MICHIGAN 
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Oil Temperature Control on 1000 Ton thermodyna problems; table gives Pressure Gauges—Their Installation, 
Rubber Curing Presses, | 3GEN at trar t ling medi- Maintenance, and Repair, J. R. FAW 
Flow Measuring Instruments, H 
How to Select 2 eg ar KRESSIN. Applied Hydra Nov 
Hydraulic Equipment Design, Construc ment, R. Machine Des 
tion, Operation, Maintenance, Ay 14 


ar 
NN 


ince 


Coefficients of Float- . Rays 
How to Prevent Gvethocting of Hydrau- Area agregar aan AD. Ar ; 


Temperature not ef in Hydraulic 
Systems. M ul yara Temperature Measurement with Ther- 
we 39 ; ntag ind method a, in wee nered Circuits. H 


How, When, Where to Use Oil Coolers. Pneumatic-Hydraulic Cylinder Position- 
j ydra Sept 19 Type ers, C. D. YOUNG. NCIH Proc v IX 
factors in selection 1955. Use of hydraulics in instrumen Some Problems of Fluid View | Boasur- 
t ind control of process industries ing Devices. F, V. A. ENGEL, ! ‘ 
Standards of Tubular Exchanger ene » 1M 1052 
Sastuccss Assocation, The Tubular | System Controls Hydraulic Supply for 
er N : Assocatior Ne High-Pressure Presses. Automation Apr Piston Gage as Precise Pressure— Meas- 
tk 194 Ring Balar Meter for mar uring Instrument, D. P. JOHNSON, D. H 


NX 
ntrol of water NEWHALL. Am Soc Mech Enore Trans 


Oil Cooling Increases Pump Efficiency. 

hanger or t i Electronic Instrumentation Techniques 

I for Secauie Applications, H. L. KRES- 

Pressure Transducers for industrial Re- Applied Hydraulics Apr 1953 

search I N I v VII St rin gage c nt, gage factors 

Computations for Cooling by Oil-Hy- md dynamic measurements are de 
draulic Means, W. HAMM. Product ; 

ng Ma +4 t Flowmeter for Measuring Mass Flow- 
Rate with High Speed of Response, How to Design Compressor Accesso- 
Y. T. LI, P. A. LAPP, S. Y. LEE. NCIH ries, L. J. MURPHY, Petr 1 Refiner 


Mar 1953 


Compact 


NEW 
J GAST 


rotary No. 6 


WHIRL-A-WAY A | R 


FIL7FR- REGULATOR MOTOR 
LUBRICATOR ASSEMBLY delivers 


agen TWO HORSEPOWER 
... Weighs only 17 pounds 


Here’s compact, light-weight power with many advantages as 
Original equipment or for plant use! With this new 2 h.p. Model 
6AM, the Gast line of rotary air motors now includes five pop- 
ular sizes from 1/20 h.p. to 4 h.p 
Some models are available with either foot or flange mountings 
for horizontal or vertical direct, belt, or gear driving special 
The FILTER removes solids .00039 and larger. reversible rotation, etc. Gast Air Motors are exp/osion-proof, 
TRANSPARENT BOWL provides visibility. variable-speed, burn-out proof and low in first cost! 
reaps — get nt cages, or octoset Write for Model 6AM Bulletin 855 (or specify h p. that interests 
WRITE pressure drop. LUBRICATOR delivers desired you) and request “Application Ideas’’ Booklet also! 
volume of oil. Bow! can be refilled without Gast Manufa-turing Corp., Box 117-D 
FoR shutting off air supply. Benton Harbor, Michigan. 
LITERATURE ANY OF THESE 3 DEVICES CAN BE USED AS Original Equipment Manufacturers for Over 25 Years 


SEPARATE UNITS OR IN ANY COMBINATION 
GAST @ AIR MOTORS TO 4 H.P. 


PRODUCTS @ COMPRESSORS TO 30 P.S.I. 
ROTARY ¢@ VACUUM PUMPS TO 28 IN. 
DETROIT. 3, MICNIOAR See Our Catalog in Sweet's Product Design File 


DETROIT 3, MICHIGAN 
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Flow Metering Mechanisms and Prac 
tices. ’ 


Kingsbury Tapered-Plug Viscometer, 


Contributions to Hydraulic Control-4, 


Follow Oil Pressures with Electrons. 


Valves. Gauges and Other Safety Fit 
tings for Air Receivers and Compressed 
Air Installations. 


Production Calibration of Instruments 
by Hydrostatic Pressure, 


Elementary Theory of Bourdon Gage 


Bourdon Tube Gauge. ! 


How to Select Hydraulic Power Equip 
ment, ) [ 


Pressure Gauges for Special Purposes. 


New Hydraulic Pressure Gauge. 


pies 


AND 


FIXTURES 


Air Powered 


“Octopus” Grips Auto 
Chassis. 5 A } 


Miller Boosters and Cylinders Power 
Milling Machine Clamping Fixture, 


Hydraulically Operated Indexing Table. 


Air Devices Give High Productivity. 


Automatic Lathe Features Special Load- 
ing Attachment and Tailstock. Mach) 


Stud Press Circuit Sessons Out wees 
Size Parts. Applied I s Apr 


Air Hose Actuates Clamps. 


Pneumatically-O perated Fixtures for 
Diesel- vy Peodastion. Machy 
Examp! 
ring fixture 


Air-Operated Universal Camping Fix- 
ture. 1U n A 154 


Air-Operated Toggle es Ssive 
Work Belding CoeteenS. T r 
+? n ‘ 


for holding work 


Producing Clutch Parts on Paoumetica! 
ly-Controlled Machine Tools, 2 


Air Clamping Speete Production of me 
Engine Parts. Ma Blu 


Using Air As ae Mg a eon 


MAN 


fixtior tag we 


Standard Air-Powered Tooliag Speeds 
Production Set- ups, F 


Air Cylinders and Their Selection for 
Tooling Apolication. FFMAD 


Hydraulic Machine Vise. | 


Eight Ways | to ane Pacumetics Prac- 
tical. I m Mach é 


Pneumatic Clamps and Fixtures. Enc 


Hydraulic Drive Gives Machine i 
oe Sensiévity. F 


Air Actuated Brazing ~e¢ Gives — 
. M. DAMER 


Control and Feotoction. A 
A ] Indexing 


Can Shop-Built Air Presses Assemble 
Your Product? T. JEFFREY. Applied H 


~ te far thre 


23 Screws Are Tightened and Staked 


Dusiag an Autemetic Cyd. Apr 


+ 
r speed 


Adaptable Clamping System. Engin: 


fixtur 


Hydraulic Machines for eee Re 
tigerater Componente. M 

4 Ways to Use Abst to Rnesoene sastine 
Cuipet, dr 


How Air Power Solves a Motor As- 
a — T. BAXT ; 


Contractor Ingenuity Speeds Header 
Duct Installation. | t Construction & 


te 


Hydraulically Operated eine te 
chine for Heavy Plates, ' J 
Applied y : 


fae + 


Hydraulically- tg m0 Fixtuse for Fine- 
ne Pistons. I i 


fixtiiy 


Machine Vises With Built- In Mer 
Clamping Systems. P. GR I 1 : 


fix 


Hydraulic Power for Week a, 
and gy anni Machy (I } 
M —T7 


na vaive 


Work Hendling with Marton rd wr 
ment. Machy j 1 


Multiple Nut-Tightening and aerate 
with Pusumets Motors. yir 


Ale Pressure Assembles Tay Suton, 


N71} a) Me 


Hydraulic Torque-Generating Spanner. 


Air Keeps Small Plant in the Running. 
ICKS 


Air Circuits Double Operator Output. 


me 
7 tixture 
fix 


Power-Operated Jig and Fixture Clamp. 
ing. Mech World Aug 19 Speed and 
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CONTROLS YOU CAN 


WATERMAN CONTROLS 


for accuracy—dependability 
safety—low maintenance cost 


SOLENOID VALVES 


For working pressures to 3000 psi. Remote control of hydrau- 
lic systems and handling non-corrosive fluids. 


s LOOK TO WATERMAN 


MICRONIC LINE FILTERS 


Operating pressures to 3000 psi. 40 micron filtration. Re- 
placeable elements. Available in %” and 4%” NPT. 


FOR THE ANSWER TO 


ADJUSTABLE FLOW REGULATORS 


Full range from 0.5 GPM to 20 GPM. All 
Waterman Flow Regulators maintain a con- 
stant rate of flow regardless of work resistance 
or pressure fluctuations. 


YOUR FLOW CONTROL 


CHECK VALVES 


One piece. Leak proof. Ny- 
lon Poppet. Aluminum 


body. Low pressure drop, UNLOADING» ie 
REQUIREMENTS VALVES 


UNLOADING VALVES for system 
Write for bulletin pressures to 3000 psi. Flow rates to 
of any of these 30 G.P.M. Fast acting, easily adjust- 
products able, maintain desired pressure set- 
tings without continuous readjust 
ment. Hardened poppets eliminate 
leakage. Large passages assure maxi- 
mum flow with minimum pressure loss. 


WATERMAN 


a 725 CUSTER AVENUE + EVANSTON, ILLINOIS 
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These Multiple Air Circuits a0 on 
Mechanical Linkages. M. ! V 


Positive Torque Control for Assembly 
of Threaded Parts, Al Apr i 


How Ford Replaced Large Presses With 
Cu Powered Tools. J. MAS J 


In-Shop Production Piensing Uses Air 
and i Ca Know ‘How. 1 Hydra 


Torque Control for Screw Setter Uses 
Electronic Actuation of Oil System, 


Pneumatic Tools. 


Hydraulically Powered Seamer Simpl 
ties Sheet Bota Fa mg N 


Contribution of Compressed Air to Bet 
ter Production and Emgeoved Laber Re- 
lations. i I } 


Air Components Help You Boot — 

Production Senecates, . ly 
inies 

Air Can Clamp Small Parts, C 


tix 


Air Cylinders Will _Seive Many Prob 
lems. 


Air Control for Lathe Tooling. Applied 


‘ 


Air Power Boosts Output of Strollers, 


Flash Cleaning Fixtures: for Molded 
Plastics. INTER. Tool Engr t 


Stepping Up Pen Barrel Grinding, F 


Mechanics of Clamping Devices, | 


e 


Simple Hydraulics Solves Shop Prob- 
lems : Mach Ma 


Tandem Vacuum-Air Circuit Reduces 
ieapeciicn Costs, M. FRYAR. Applied 
tydraulics -_ 19 A nnlication 


‘ 


ics to a tion hardness 


Production Increased 400 Percent. 
W. HICKS. A ed Hydraulics A 
znd electrical desiat 


uding and feeding 


Hydraulic Press Feed. Machin: 


Feb 1950. Design of ram actuated stock 


Production Increased Over 300 Percent. 


Harmonic Stock Feed Accessory for 
Mullti- press Presses. T & I ine 


Air-Operated Jigs and Fixtures, ! 


49 


Air-Actuated Holding Fixtures. 


Simplifying Manufacturing Motheds 
With ae H+ age eae brranapendl Machy 


Air and Hydraulic bs on for Jigs 
and Fixtures, H. L. § 
1948 


Spring Steels “Air-Fabricated” at West 
Coast Automotive Parts Plant. 


. . 
148 mpressed 
ts 


A One-Step Assembly. / 


148 


Air Stretches Output. 


146 


Air Motors + a ‘Chucks on Milling 
Fixture, 


‘ 
ct 1% 


Air Fixtures Ease Machining and As 
— ‘ : 


Pneumatic BGussios Clamp and Assom 
ble. C 


14 


Ingenious Equipment Modifications In 
crease Production. R. LE GRA 


Ma 
fixtures ri pe 


Making a Point by Pulling Teeth, 


Apr 194 


Air-Brake Clamping Jigs Speed Me 


ory 4 of be Parts, W 


otee 


A Very Light Touch! | 


plied Hyd 


ling for 


Broaching Gasket Faces on Chevrolet 
Engine Blocks. Iron Age Feb 19 1948 
Features of hydraulically operated fix 
ture and broaching setup 


Air — for goog Die Cost- 
tage. | Die tings Nov ple 
perations and 


hine tools 


Compressed Air Employed in Many 
pon in “Convair-240 Assembly. 
Processing Oct 1947. Forming 
inking, and ning tool application 
ersatility 1 air 


raft production emphasized 


Assembly 2 Ls ge tet end 
seemome. r. & 1-Wor 
1947. Air operated clamps usé« | in 


king | 


Transfer Presses Boost Cape at AC 
a Plugs. H ‘ 1 


14 


Air Fixtures Speed Hollow-Milling. K 
BROOKS. Am Ma Mar 13 147 


ITMNG 


Automatic Pneumatic—Indexing Drill 
ing Jig. Engineering Nov 8 194 


Labor-Saving by Use of Pneumatic 
West _vuausee. ; K. Machy 
ax pli ation f 


ixtul 


Air- Operated Clamping Mite to ) Produc 
tion, Ma hy (Lond) Aug 1946 


nog pom Impact Wrenches. Engineer 
ng ug 7 1946. Illustrated descriptic 


Maximum Clamping at Minimum Cost. 
F. R. SWANSON. Am Mach Aug | 


Air-Powered Assembly Tools. Ste« 


nq 


New Devetapment in Work Holding. 


ent 


Compressed Air Aids Automotive Paste 
Producten. Steel Feb 2 1946 m 
pressea air equipment ana a} 

peration 

tixtures, and I 


Labor Saving Through Air Tools. S 
Met Worker Jan 1946. Air tool 


ges 


Air Fixtures and Air Controls. S 

SON, Jr. Soc Automotive Engrs 
meeting Jan 7 

May 13 194€ 


4 
: 
natic tiixtures and ntrois 


Pneumatic Slide Speeds Press Assem- 
bly Operations, M RIMM 
Ma *h Dec 6 1945. Slide operate 

naer syr nronizea with pl 
Hydraulic Strippers Facilitate Drawing 
of hear Shots. H. F. H ichy (NY 


talls I hydr ull 
ment. 
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Air Power Useful Metalworking Tool. 


Compressed Air. : 


Compressed Air Serves Production in 
Various Ways. / est I 4 


Air-Hydraulic Milling Vise Permits Con 
trolled Clamping Pressure. 


Pneumatic-Electronic Sequence Control 
Developed for Flush Riveting Machine. 


Air-Operated Milling Fixtures fee Locat 
ing and Clamping. hy 1) Ma 


Pneumatic Power in Machine Shop. 
Pneumatic Clamps Simplify Tooling. 


+4 


Air- a i for Bouring Shells. 


rack 


Air-Operated Jigs and Fixtures, 


Beeswax Compensated ae rho 
tures. M Y 
ping fixture 


Pneumatic Device for Plywood Skins. 


Air Clamping as Aid to Production. 


A 
4 


Some Applications of | Compecened Ale 
wed Feodustien, A fF Produ 


Hydraulic Welding Positioner Simplifies 
Work, H. KLEIN. Iron Age Mar 13 1941. 


Pneumatic Circuits, | 


vA 
: 


Hydraulic Operation of Machines, H 


Air Operated Indexing Chuck That Cuts 
Costs. I. F. YEOMAN. Machy (NY) Jar 


Automatic Loaders for individual Ma.- 
chines. Machy (Lond) Nov 17 1932. Hy 


automati 
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*% SINCE 1926 %& in the application, design & mfg. 


of pumps — separators — hydraulic accessories. 


EQUIPMENT FOR FLUID 
POWER TRANSMISSION 


Class 50 Pumps 


Direct connected oil pumps 

for general pressure circula- 

tion of oil. High suction lift; 

pressures up to 100 psi. 

Ask for Bulletin A-1330 pe RAIES. Contrary te 


Class 60M Pumps 


Designed for general industrial 
oil supply. Direct-connected for 
light oils, reduction-drive for 
heavy oils. Capacities to 200 gpm. 


Ask for Bulletin A-1267 


Class 21 & 25 
Air Pumps 


Oil lubricated pumps 

vacuums up to 28” 
mercury; wide range 
pressures. 


Ask for Bulletin A-1289 


Class 23 Air Pumps 


Designed for mechanical 
suction and pressure re- 
quirements for the print 
ing and packaging ma- 
chinery fields. 


Ask for Bulletin A-1399 





Class 26 Air Filters 
Originally designed as integral part of 
Kraissl oil-lubricated air pumps—now avail- 
able for independent applications; remove 
all oil vapors and pipe condensates in com- 
pressed air lines. 





Ask for Bulletin A-1184 


Class 72A Dust Separators 
Mounted at vacuum pump intake, mini- 
mizes entry of dust, shavings, extraneous 
matter. Saves its cost in maintenance time. 
Sizes %” to 24%”. 
Ask for Bulletin A-1409 
= 


Class 72 Separators 


Remove extraneous matter from 
hydraulic circulation lines. Single 
and duplex strainers and filters— 
for both standard and high pres- 


sure installations. Sizes 4” to 6”. 


Ask for Bulletins 1430-1431-1214 





305 Williams Ave., Hackensack, N. J. 
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MACHINE 
TOOLS 


Hydraulic Burnishing of Bearing Jour 
nals 


Measuring Performance of Hydraulic 
Machines, 


Hydraulic Indexing Mechanism. 


Design of a Hydraulic Power Unit for 
a Multi-Station Transfer Machine 


What Users Want in Design of Machine 
Tool Controls and Drives. 


There's a Punched Tape In Your Future. 


What To Do About Jumpy Machine 
Feeds, / 


Are Your Machine Tools Up-To Date? 


Machine Tool Tracer Control, 


Standard Components on Machine 
Tools. 


Bar and Rod Feeds Boost Machine Pro 
ductivity, 


10 Steps to Select a Hydraulic Syetem 
for Automatic Machinery. ’ 


Hydraulics as Applied to Automation 


- 


Trends in the Design of Machine Tool 


Automation, 


Air Operated Devices p Seene 5 Machine 
Loading. - 4 


Compressed Air for Expanded Use, V 
Producing Clutch Parts on Pneumatic- 
ally-Controlled Machine Tools. 


Oil Powered Robot Does te ‘Werk oy 
Many ‘Hands. 


Oil Contro'led Spindle Festientes At. 
tachment. i y 


Controlled Feeds and Speeds Give Con- 
stant Chip Load, j 


Hydraulics as Applied to bag pare ws 
Tools, G 


What's So New About Automation? 


Mechanical Design for Transfer Devices. 


ndexina 


Control Circuits for Fluid Powered Werk 
Transfers. A j vd j Ss 


ines 


Report of the Machine Tool ~~) 
Forum. / ydrauli \ 4 


Accumulator Circuit Reduces Operat 
ing Temperature and Gives Constant 
Cycle Time. ? AK STEEL 
Air Power Clamps then Ejects Small 
Parts. AXTER and C. SPICER. Ay; 


Hydraulic Saw Frome pg for 
Hacksaw sachine. I i 


4 


Control Circuits 4 Food Glemp Werk 
Cyc. IKIN Py j ydrau 


Hydraulic Indexing Circuits for Ma- 
chine Tools. E 2 RG. Applied 


ix 


Applications of Pneumatic Controls 
Speed Cartridge Case Machining, 


Electro-Hydraulic System for btult Slide 
Tusning Machine, 


Hydraulic Servo. 


Pneumatic Systems in Machine Desizn 
and Control. i 


Hydraulic Controls on Machine Tools. 


7eNe! 
ICKING 


Pneumatic Systems in Machine Desiga 
and ee WN : 


Low Pressure Oil Systeme | in Machine 
Tools. | ' , 


Packaged Feed Reduces Piping, | 
Automatic Machining of Laminates. 


Air Powered Oil Controlled Cylinders 
Smooth Machine Production. 


Safety Circuits for Hydraulic Machines, 


How Air Circuits are Used for Produc 
tion ) Fintuses. F 


Coordination of Electrical. Hydraulic 
and Mechanical Elements of _Machine 
Tool Design. K é Mf 


Hydraulic Machines Dominate in New 
a Fient. A ‘ s May 


Hydraulic — Drive and Control 
rong y I. Machy (Lond 


§ hydra 
ny 


2400 Tubes an Hour on a Caemfer end 
— Levee —wers 


Screw Slotter Goes Versatile. 


ry Mach a4 Q 


Here's Production .. . 3000 Rings an 
Hour! E. L. MACKEY, E. F. HEISER. Agr 
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LONGER LIFE...NO COIL BURNOUT 


“”" SPEED KING 


The valve that likes to be compared 


eS) 
Bg 
PRESSURE s 


° 
RANGES * ry 


c 
Ps! = a? 





. 
le Solenoid 
internal 35-200 |35-125* 
pilot supply) J 
Single Solenoid within 1.00° 
external 0-250} 0-250 | Hg absolute 
pilot supply) vacuum — 
Double Solenoid 
(internal 35-200 |35 -125° 
pilot supply) 
Double Solenoid within 1.00 
(external 0-250 | Hg obsolute 
pilot supply) vocuum 


























Single 
solenoid Speed 
King shown. Single 


ond double solenoid 
types in %, Ye, V2. Ya and 
1” pipe sizes with foot or 
sub - bose mounting 

All air valves bubble- 
tested under water 
*Woter pressure 

range 50 -125 psi 


Write for 
free copy of 
Bulletin A-12 


Compare the Speed King—by Valvair—with any valve. 
Check its design, features, materials of construction, 
and workmanship. 
Be critical —check performance. For that’s where the 
See us of the Speed King really scores. Up to 600 cycles per minute. 
And users report Speed Kings are still delivering satisfactory 
ASTE Show performance after 20 million cycles. What's more, 


Chicago ’ Speed Kings are guaranteed against coil burnout 
International a Val r for the life of the valve. 
Amphitheoter, No matter what your requirements in air, hydraulic or 
MARCH 19-23 vacuum control valves . . . compare and you'll specify 
Speed Kings —by Valvair. They perform better longer. 
Space No. 130 Futhermore, immediate deliveries can be made from stock. 
Valvair Corporation, 454 Morgan Avenue, Akron 11, Ohio. 


Baltimore Birminghar 3 r Buffa wrleston, W. Va I Cleveland ranford, N.J.@ Dayton® Denver? 


Representation in 
® Philadelphia ® Pittsburgh® 


Detroit ® Eureka, Calif. * H ton * Kansas City, Mc Logansport. Ind L ville Minneag 5. Pasadena 
Portland * St. lovis * Seattle * San Francisco yracuse Montrea Toronto ® Vancouver 
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MACHINE TOOLS 


Hydraulics Can Give High Speeds. A 


Air-Operated Clutch. | 


Highlights in rom he enine ~ 


coauties. H. G 


 -_ 


Mav 


Air Circuit for Slotting Machine, 


The Contour Machine—A Hydraulic 
Graduate. Applied Hydrau Apr 
> Bieciers de 


Compressing Springs Hydraulically. A 


Hydraulic Tracing Devices Used in the 
Seachine Toot jd par Vv. GUI 1G 


49 


“Reactive” Wiredrawing Machine with 
ge at Drive. ineering , 


4 


+} 


The Correlation of Hydraulic and Elec- 
tric Control Crrcutte, D. E. GE 


Driving Wire Drawing Machines. ! 


oA a 


Air Operation of Machines. 


149 


Straight Line Indexing. | 


Hydraulic Drives. 


Hydraulic Units Power Machine Ele- 
ments, L. W. COURT. Am Mach Aug 
1948. Applicatior f hydra 


ne + 


Application of Hydraulic Lo agg to 
ening Machines. Ar 


‘ 


ex; 


Hydraulic Circuits Speed Production in 
a Multiple Operation Machine, 


1A 
% 


Air Controlled Slides for Precision Con 
tour ——_ Applied Hy i e 


Hydraulics Turns Your Head. A 


tibed 


wooo Pumps and Power Drives. A 
ie J] Oct 

Dial Feeds Synchronized by Air, J. F 
BUDNICK. Am Mach Nov 6 1947. Sche 
f air ylinder applica 

i ingements 


; feed mechanisms 


How to Select Best Oils for Hydrau 
lic Equipment, D. C. MINER. M 


R 1cl re 
fg R os 144 
; T 1e@ Book Sept 1947. 


Air Devices, | 


‘ 


Office Machine Production gee 
| sy ——— Boviscs. Steel 


mtorr 


hines 


Duplicator Must Duplicate. Too! 


Hydraulics as Applied To Machine 
Tools, W. W. TAYI.OR. Instn Produ 


Pneumatic System Indexes Machine, K 


Maching eeckens i r 4 1947 


ee Booster Reduces — Tame. 


Ir M r “De ign hoe “4 


14 


Hydraulic execs from Users’ 
hy wenger _. i. 7 & Die 


Rydrouic Valves and Control Devices. 


] ; 14F 
Y. 8 ¢ it : 


User Looks at Hydraulics, H. T. | 


equipmer 


Air Power in Machines, J). McMARTIN 
Ma ne i B ie Be 


Valves, Piping and Design Data for 
Control ot Hydraulic Systems, V. M 
V TZ y. | jluct Eng Oct 1946 
Hydraulic Controls and Devices, | 
I 

Combination Machine oe - manag Varied 
Goeretans. Machy (1 ! 146 

und operation of machine 


4 nmerations ir , eet 
= pe Tons in e sé 


Compressed Air Aids Automotive Parts 
Production. Stee] Feb 25 1946 


Recent Applications of Thread-Rolling 
Process. Mac} hy (NY Dec 1945 pera 


1) 


tion of ple-roll, hydraulic thread r 


Unusual Machine Performs Many Var- 
tod b Gyesetane. Machy (NY) Nov 1945 


Special Duplex Saw Squares Extrusion 
Ends ee L. MOORADIAN. Am 
Mac 1945. Description of hy 


incorporates pneumatic 


— and ae a. Ge. 


Hydraulic Transmission Fodiiates Feed 
Control, R. L. ROUGEMONT. Mact 
Design Apr 1945 


ine 


Hydraulic oa — to Machine 
Design, A. E. ! IDER. T Engr 


Na 


Influence of ex on / of 
bMachine Tools. H. C WN. Mar 


Contour ae 


j 


a Cacuite and Their Opera 
re Nov. Dec 1944, Ver 


of ma 


Automatic Stopping Mechanisms for 
Faulty Machine Operation. Product Eng 
sept 1944. Includes mechanisms for in 
terrupting machine operations including 

echanical, electrical, electronic, hy 
draulic, pneumatic, and combinations. 
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Hannifin Disc Valves. 3-way and 4-way, direct- or 
pilot-operated. For hand, foot or electric actuation. 


Hannifin P-M Direct-Operated 4-Way Valves. Small, 
compact, inexpensive. For every type operation. 


666 é 


Hannifin P-M Master Valves. 2-way, 3- 4-way. 
Remotely controlled from wide choice of Pilot Valves. 





Hannifin P-M Pilot-Master Valves. Solenoid controlled 
by integral pilot heads. 2-way, 3-way and 4-way. 


HANNIFIN has'the Air Control Valves 


for Your Specific Applications 





Hannifin has the air control valves you need for use 
on your production lines or on the products you 
manufacture, often in a choice of types. 

Shown here are typical valves from the extensive 
and complete Hannifin line. There’s a Hannifin valve 
for every use from the simplest to the most compli- 


cated air-operated circuit. Singly or in combination, 
Hannifin valves provide hand, foot, cam, pressure or 
solenoid operation...in almost every pipe size. 

You can simplify your air control valve problems 
by standardizing on Hannifin. Why not discuss your 
requirements with your Hannifin Field Engineer? 


HAN ok IFIN 


————-— STOCK DELIVERY ON ALL HANNIFIN VALVES 


C) Have Field Engineer call at once HAM MIEIN 


me 


C) Have Field Engineer stop by soon 


OC For the present, just send complete 
Hannifin Control Valves Catalog 


January, 1966 


MAIL THE COUPON—-—-- 


Hannifin Corporation, 545 S. Wolf Rd., Des Plaines, Ili, 
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Controlling Pulsations in Hydraulic 
Equipment. : Machir 


Modern Automatic Sawing Machine 
with Hydraulic Gear. é 


Automatic Cycle Provides Three Inter 
locked, Independent Motions. 


Hints on Hydraulics, 
ks 


Applying Valves in Modern Machine 

Hydraulics, Presses and Machine Tools for Sheet 
jr ne Metal Industry with Particular Refer 

ence to Operation by Hydraulic Means. 

Circuit Diagrams of | Hydraulic Trans N. S I 

=e j N 


Some Applications of ee Opera 


Hydraulic Duplicating Equipment. 
NEVILLE. Ma r ’ tion to Machine Tools. 


49 
14 


OIL BY-PASS 


VALVES 


RELIEF 


BRASS OR 
CAST IRON 


NEED NO “pte 
MAINTENANCE from 0 to 30 


Pips ™1zes 
i” to 2” 
Standard 


Flange Ty pes 


Precision-engineered to maintain pre 


determined pressures or 
* ram presses 

* machine tool 
e diesel and oil-burning equipment 


hydraulic mechanisms 





Trouble-free because built with fewest 
parts. Engineered for dependable, quiet, 
onstant performance 


NON-CHATTERING 


no pounding noise. 


TODAY write fer yeur 
personal, professional edition 
(use letterhead, please) of 


FULFLO " 
MECHANICAL FULFLO 
DATA BOOK 


THE FULFLO SPECIALTIES CO. Inc. 


BLANCHESTER, OHIO 
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Some Applications of Compscesed Air 
for } Peacustion, BRAI Instn Produc 


141. Uses of 


History of Hydraulic Extrusion Process. 
re pPraR * ry . sept 19 194 


ai 
5 341 


Designing for Hydraulic Variable Speed. 
Co-Acting Drive - Electric Hydraulic 
Mechanical. l AN 1. Machin« 


Hydraulic Circuits, 


Design of Hydraulic Machinery for 
Modern Production Demands, | 


Hydraulic Control. 


Hydraulic Change 


Pneumatic Circuits, 


Use of Auxiliary Power on Machine 
Tools, r r 


Hydraulic Remote Controls. 


Toothed-Gear Finishing Machine. 
Hydraulic Circuits for ee S Rate 


of Feed in penshines, 


ay | Gpesated Remote Con 
trols. A I 


ne 


Quick Action, Safety and SBoctivences 
Assured ww Pneumatics. | ‘ 


Hydraulic Operation of Machine Tools. 


Control is Simplified with Hydraulics, 


Variable — Drives A‘d Machine 
Gpecutien. ne esigr 


Hydroulically py ony wl bee Lapis 
Controlled. Mac} 
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Hydraulic a . Parts and 


Typical Circuits. Product Eng June 1936 
Equipment for macl 1 con- 


ichine arives ana ¢ 


Modern Hydraulic yang wl he ———— 
_ Kg mw mn P J F 


} 
Trois ina me 


Simple Design for Pair of Welded Port 
able Puoumatic ‘Sheers, 5. W 


SCTipt 


Auxiliary Devices Control Success of 
ervey S. CARPENTER ichir 


Choosing Right Drive, W 

ng 

Hydraulic Versus Mechanical Feed. 
: Examples of : p practices . 


Hydraulic Control Gear for Machine 


woe. Machy (Lond) May 4 1933. Hy 


Design Considerations When Applying 
ee to Machine Tools. ~~ = 
Am § s—J Mar 


proble 


Modern Hydraulic Ban pe of ste. 
chine- Tools, H Instn Me 
Frore - 


ar , 
Nov 3) 


Progress in Use of Hydraulic Equipment 
on Production Lp wy J. I ERRI 


ar ag Transmission and Machine 
Tools, E. BEACHAM. Instn Production 
Engrs—J Jan 193% Mo jern ] 


~hine-tool foods 
yo Operation of Machine Tools, 


F. HORNER. Mech World Aug 14, Aug 
28, Sept 11, Sept 18, Sept 25, Oct 9, 
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q better kind of power 


FOR INDUSTRIAL 


The mark of an 
Extra Dependable 
machine 


MACHINES 


Extra starting and anti-stalling 


capacity: Extra cool, extra quiet 


operation: Achieved without 
sacrifice of full-load efficiency. 
Backed by unparalleled 
experience, E.D. motors are 
extra dependable—75 years in 
the making—yours today 


at no extra cost! 


1 to 250 hp. AC and DC, 
N.E.M.A. standards, 


ibe we 


xtra 


hf» 


NAMIC 


N / motors 


PRODUCT OF GENERAL DYNAMICS 


NEW... 


Write for 

Brochure 100 

and literature on 

new E.D. motors 

ond drives. =_— 


Electro Dynamic division of 


| 
Spon, a New. teney a , ED. “Selectrol” Variable Speed Drives 
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(Es New 
a Re-rated 
2 E.D. 


Motors 








Gear -ED-motors 


131 





HAVE YOU RECEIVED 
YOUR COPIES OF THE 


NEW 


ALLENAIR 
Catalogs? 


So ee ee 
AlienAir Catalogs. These, as well as others 
that make up the complete AllenAir line 
of Air Control! Equipment, are spiral 
bound into a handsome master 
catalog for your convenience 

and easy reference 


WRITE FOR YOUR 
COPY NOW! 


Valve-in-Head Cylinders 


Air or Electrically 
Operated. Selection 
of 8 different models 
to meet your specific 
requirements. 148" to 
4” bore, up to 20 
stroke in STOCK. 


The A. K. ALLEN CO. 





Single & Double 
Ended Cylinders 
Complete range of 
sizes; all mounting 

styles. 


Air Valves 
8 page catalog illus- 
trating complete line 
of solenoid, pilot and 
hand valves 


AumAnr = 


— Clamp 





Spring Return Clamp 


Universal mounting, 
(2) Ve N.P.T. air in- 
lets, 1 brass hose 
connector. 





Dial Feed 
Indexing Tables 


Selection of 3 differ- 
ent models 


(MAIL‘COUPON TODAY! 


| THE A. K. ALLEN CO. 
57 Meserole Ave., Brooklyn 22, N. Y. 














Circle 33 on Reader Service Card 


MACHINE TOOLS 


Multiple Hydraulic Cylinders fer Stow. 
Moving ee Ma i Y 


Machine Tool Gpesatien— Use of - 
draulic Power, I s Trad Er 


Application al Hydraulics ito Machine 
Soot. 7. W RIDGE. } 1 World 


Auxiliary Feeds, T 


MACHINE 
TOOLS 


¢ BROACHING, HONING e 


Powers Non- Posaiiel 
i Hydraulics Fs 1954 


Air Cylinder 
Broaches. Applic 


Hydraulic Machines for Producing ae 


trigerater Componente. Machy (L 


Hydraulic and Electrical Cucutts fer a 
ae Meskine, M. KI R. Ar 
Revamped Broach Circuit Selves ‘Turret 
Gear be Problem. an lied Hydrau 


1es1gGNn 


How We oer for More Boosh 


Peecustion. W.T {MICK 


‘sis 


Broaching Bores in Bevel-Gear Blanks 


on Sols a Machine. Machy 


i4F 


saeamate cages 


+ troy 
wav 


Honing Cylinders for Landing Gear. 
Machy (Lond) Oct 12 1939 


Includes 


Modern Honing Practice. Machy 


Hydraulically- ne —-" Honing 
Machine. | I 


Cylinder-Honing Stachine wih ey 
nod Traverse. I n 
ke 


MACHINE 
TOOLS 


e DRILLING, TAPPING e 


Modern Multi- — ee and Le 4 
ee. 4 ( 


~~ ery Deill Feed _~ 


Va 


? 


Design of Air- Powered age Drill. 
ing Usk ; 


Air Powered Drilling Cuts Productos 
Coots. ; i y } Nov 1 


Feed Design for Multiple Spindle Tap- 
per, M. W. LAMPRI T. Applied Hy 


Power Flexibility for Aircraft Production. 


Revamp Your Drilling Machines To 
Make ha apr Seconda, W. T. M 
July 


Hydraulic Operation for a Five Station 
Production Machine. Applied Hydraulics 


34% 


Standard Hydraulic Power Units Used 
on s Staten Machine. Product Eng Nov 


ina ream 


Hydraulic Machine Speeds Back-Spot- 
oe a wore Barrel Bok Holes. 
Eng Mar 194 1e has 

utter heads in hydraulically actuated 
Hydraulic ene Step Drilling of Deep 


ve 


Holes. Machy nd) Feb 20 1941. For 
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APPLIED HYDRAULICS 


IT’S YOUR CONTEST! If you have a part in the design, fabri- 


cation, operation or maintenance of hydraulic or pneumatic 


components, circuits or systems for industrial or mobile equip- 


ment, including aircraft structures, you are eligible to enter the 
APPLIED HYDRAULICS Prize Paper Contest. 


@ This established national Contest has at- 
tracted nearly 150 entries and paid off for more than 
25 contestants. In addition to cash prizes, all papers 
published are paid for at attractive rates. 


MAKE THIS 
YOUR 
YEAR 

TO WIN. 


®@ The decision is yours. With an Entry 
Blank will come Rules of the Contest and Sugges- 
tions to Contestants. The suggestions, contributed by 
judges in previous contests, will help keep you “on 
the ball.” 


ASK TODAY FOR YOUR ENTRY BLANK. 


APPLIED HYDRAULICS 


January, 1956 


To get your entry blank Circle 350 on Reader Service Card 





MACHINE TOOLS 
* DRILLING, TAPPING « 


ster holes 


Automatic Step Drilling of Deep Holes, 
NEN WM ite Sines Ome 


Special High Production Machine oer 
Countersinking, I ir ;aug 
Y . A 7 ? w ry 


Hydraulic ony vr. Step bg ag of Deep 
Holes. i itoma 


MACHINE 


TOOLS 
° GRINDING. POLISHING 


Advantages of Electro- a on a 
Vertical Gante, 1 N 


Fluid Motors Modernize Grinder. 


Surface Grinding by Hand or Automatic 
Control. 3 J Ma 


Snow Hydraulic Plano-Type Precision 


Surface Grinding Machine. Machy 


a ‘ 


Multiple Circuit Grinder Speeds Bull 
dog Tank Production. I 


Automatic a. Control of Cam Grind- 


er lec Mf ig Oct 1951 
ted “hro 


Smoothing Down wages A Costs. Ap- 
ishing 


operca- 
4-In Hydraulic Grinding Machine. Engi- 


Improved Hydraulically-Operated “a 
ing Machines. Engineer Nov 8 1946. 


Incorporates fixed displacement gear 
1p; electric control in machine base; 
tronic equipment in cabinet. 


Hydraulically-Operated Cylindrical 

Grinder. Engineer Sept 13 1946. De- 

ription of machine for high produc- 
ision work. 


Page Cylindrical Grinder. Engineer 
#46. Hydraulic table and wheel 


lescribed. 


Row i Surface Grinder. Indus 
er juction July 1945. Brief 


Utilizing Hydraulics in Cylindrical 
F. A. FIRNHABER Machine Design Dec 


18-In by 6-In Hydraulic Surface—Grind- 
ing Machine. Engineering Jan 7 1944. 
Description of precision grinding ma 


Churchill “CYU” 24-in. Swing Hydrau- 
te Plain — Machine. Indus Pow- 
r & F tion Jan 1944. Details of 


rating hydraulic with- 


Air Grinders. Automobile Engr Dec 
343. Rules for design; safety meas- 
es peration; maintenance. 


Grinding Wheelhead with Hydraulic 
Feed. Engineering July 4 1941 ( see also 
Automobile Engr July 1941). Self-con- 
j has 2.5-gpm pump; brief 
>ription. 


Utilizing woo in gre _—~ 
Gee. cm ae iABER ichine 
Dec 44 D escription of grinder 


ents 





Want extra copies 
of this Index? 


Price for single copy is 50 cents 
In quantities of 25 or more—40c 


See page 226 for coupon 











New Hydraulic System yg for 
Small Grinder, R. E. PRICE, F. A. FIRN 


Machy (NY) Nov 1338. Machi: 


incorporat tes hydraulically controlled 
movements; schematic diagram of hy 
> system 


Semi-Automatic Hydraulic Grinder Has 
Novel How Features, S. S. SHOEMAK- 
ER nor Sept 1939. Machine de- 
scribed; reduces manual control. 


General Purpose Center Type Grinders 
in Production Line. F GERTISER. Wes- 
rm Machy & Steel W i Oct Bee 

; rinaing 


- tema internal Grinding Machine. 
10 1937. Machine in- 
ted tote tulic stepless variable 


Circuits and Controls for Hydraulic- 
Electric Gear Grinder. Product tng Aug 


Ki; 
vv¥ 


MACHINE 
TOOLS 


e LATHES ¢ 


Cincinnatti Hydrospin Automatically 
Spins Cones and Tubes. Machine & 
Blue B = An 1955 Machine has hy- 


f tailstock 


Automatic Lathe Features Special Load- 
vse + 


ing [nation and Tailstock. Machy 
NY) May 1955. 


Tracer-Controlled Turning Increased 
Lathe Production, Machy (NY) Apr 195 
Hydraulic and Electric Circuitry for 


BROWN, J H 


Hydraulic Control 2 for Be. ay 
oe, eachine, zn. C 


Churchill-Redman Automatic Hydraulic 
Coogee | Lathe. Ma hy (l nd) June 25 


4 


Herbert Carbitracer ——, Copying 
Lathe. Mach; n 1954 (see 
I Engineer Apr 3 198 Auto- 
the has 

omat 


Leifeld Hydraulic Spinning and Flow- 
forming Lathes. Machy (Lond) Feb 19 
1954. Design of fi i-bed spinning 
lathes; set up using hydraulically load 


ed roller slide 


Hydraulic Lathe Cuts Roll- ye 
Time, B. A. WILSON. Iron Age Ar r 16 


1953 (see also Steel Apr 6 1953). sav- 
75% in machining time 


Hydraulic Roll Lathe Reduces Dressing 
Time. Iron & Steel Engr Dec 1952 (see 
1lso Machy Lond) Aug : 

draulic features of | 


Fluid Pewered Chucks Increase Ma- 
chining Production, H. STEWART. 
Applied Hydraulic U 


pcwer oper Iteq chu 


Profiling and Duplicating Lathes, C. 
MONDAY. Mech World Nov 1952. In- 
formation on operation and specific 
uses. 


Contous Turning, M. J. ROWAN. Am 
Mach Dec 10 1951. Descriptions of basic 
cing systen hydraulic tracer con- 
trolled turning ¢ caaeaeians numerous job 
studies are included. 
Automatic Machines Produce Strong 
Seonemions Spinnings. D. S. COX. Au- 
t Industries Dec 1 1951. Hy- 
ic spinning machine designed for 
variety of operations. 
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MOBILE EQUIPMENT 
BUILDERS TAKE TO 
HYDROSTATIC DRIVES 


MODERN HYDRAULIC PUMPS 
AND MOTORS MAKE MACHINES 
MORE PRODUCTIVE 


Nearly all types of mobile equipment require 
power at locations remote from the central 
power source. The transmission of this power 
has long been a problem to mobile equipment 
builders and operators. Complicated mechani- 
cal-type transmissions have proven costly and 
troublesome. Breakdowns were expensive in 
repair costs and lost production time. 

Recently builders of mobile equipment have 
found a simple and dependable solution to this 
problem. They have been able to add functions 
to equipment and transmit power by the use of 
hydrostatic drives. 

A hydrostatic drive generally consists of a 
constant displacement hydraulic pump, a con- 
stant displacement fluid motor, a directional 
control valve and connecting pipes or hoses. 
The hydrostatic drive effects power transfer by 
means of pressure changes rather than by 
velocity changes as do torque converters or 
fluid couplings. 

Many advantages are found in the use of hy- 
drostatic drives. Power is easily transmitted to 
remote and inaccessible places. Infinite speed 
ratios and accurate output speeds are possible. 
The operator can control his machine through 
run, idle or reverse operation with just a simple 
control valve. The system provides automatic 
Four Sizes overload and shock protection. 

Successful applications of hydrostatic drives 
10-16-26-35 have been made on farm machinery to operate 
ib-in torquel00/ psi cutter bars, drive combines and run conveyors. 
On construction equipment they drive ditchers, 
rotate grader blades and operate cranes and 
A New Series of DUAL-VANE Fluid Motors winches. In the materials handling field these 
drives rotate clamps and propel small platform 
° ° trucks. The adaption of hydrostatic drives to all 

To Better Perform Functions Calling for Rotary Power | ‘)ccs oi mocnines seoms enlimted 

DUDCO MF-100 Series Fluid Motors and PFM- 
100 Series Hydraulic Pumps have been devel- 
oped by The New York Air Brake Company to 
f function calling for rotary power. provide hydrostatic drives for equipment which 


DUDCO Fluid Motors operate at higher continuous ER GS CURERESER, CHQERTED GINNIED, 
pressures .. . provide greater continuous horsepower 
output without increasing motor size. DUDCO Fluid 
Motors start, stop and reverse instantly, operate at an 
infinite variety of speeds, can even be stalled with- 
out damage. 


DUDCO MF-100 Series Motors are built for continuous 
2000 psi operation. They feature extremely high start- 
ing torques and provide constant torque throughout 
their entire speed range . . . start to 2400 rpm. Four 
sizes deliver up to 23.5 horsepower. 





The New York Air Brake Company 
1104-1 East 222nd Street 
Cleveland 17, Ohio 


° for Bulletin Gentlemen: 
No. DM-321 I would like further details on the new DUDCO 


MF-100 Series Fluid Motors (1) 
Also details on DUDCO PFM-100 Pumps (_] 


Member NFPA 


Name Title 
THE NEW YORK AIR BRAKE COMPANY ° Company 
1104-1 EAST 2220d STREET* CLEVELAND 17-OHI0 eae 


INTERNATIONAL SALES OFFICE, 90 WEST ST... NEW YORK 6, N.Y 














City. Zone___State. 
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Circle 48 on Reader Service Card 
RUGGED, HEAVY-DUTY 


HYDRAULIC CYLINDERS 


Attention: 0. E.M. 
Prompt delivery on 
any quantity ... 
high quality ... 
low cost! 


Built-in 
Mechanical 
Stroke 


Free catalog and Socteal 


engineering 
survey, 
no obligation 


LEWIS = PHONE 81 » KANSAS 


vow RY HUSCO 


Hydraulic Control-Engineering 
for Improved Performance, 
—Space and Cost-Saving 





Every Husco Hydraulic Control is custom 
engineered for your equipment! We have 
no “standard” models to push. But our suc 
essful experience with hundreds of difh 


iit control problems—conhrmed by case 


histories promises you the right control for 
Control Valves, Check 
rocating Valves, Hydraulic 
s, Power Units—they’re all 
equipment de 
mands tor size, capacity, performance 
Check HUSCO first for precision engi 
neered Hydraulic Units. You'll save time, 
money and worry. Write for details. 


(_viinders, ’ump 


engineered to your specil 


MAP WYDRAULIC UNIT 
MUSCO crEcIALTIES CO. 
Pumps * Valves * Cylinders 


Waukesha, Wis. 
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MACHINE TOOLS 
* LATHES 


Hydraulic Gear Changing Devices. 


Logic Called for Hydraulics on _ sais 
Bout Beaded | Lethe. Applied 


rK 


Copying Lathes. Autor 


Stub Lathe for Large-Diameter Work. 


WOrK 


Air-Operated Chucking Devices for 
cathe ea H. I TEWART 


149 
: 


Special Lathes Turn Tapers, K 


AUG 4 


Design for Single Source Control, | 


Shaft Duplicating in aang heart Lethe 
—peuaae 


‘ Ar’ “we A2 


Hydraulic Control for Heavy Engine 
Lathe. Product Eng May 1947 
Hydraulic Operation of Letes for ee 
duction of Shells, W 3 


Sequence Conteel _Facilitates Produc- 
tion. R. KURZWEIL. Machine Design 


Shel Lathe ig ee ha 
clled by 12 

ind nstruction 

Hydraulic Actuation. Auto: 


1942. Lathe with 


Hydro-Copying Lathe. Engineer | 
Electro-Pneumatic Capstan Lathe. Eng 


Hydro Electric Controls in Automatic 
Suew Machine. Eng July 193 





MACHINE 
TOOLS 


e MILLING e 


Sequential Control from a Cam Shaft. 


Calibrated Flow Meter Accurately head 
dicates _ Bestng Feeds. | A 
Oil Powered Devices Add Speed and 


Accuracy to Thsend beers. 


4 


Fluid Motor Drive for a oe 
Tools. E 7A A | I 


¢ 


Profiling and ae on 1 Me- 
etine. I r 1 


Two-Dimensional Profiling. Aircraft P: 


Multiple Clamp Circuits aie Be- 
coating ¢ on Spas Mills, t 


K 


Different Boring Machine. 


Navy Designs et Mill for Airfoil 
Contours. A. § I Applied Hy 


Packaged Controls ee oa 
Pookioms in Race so A A! 
Hyd t | al 


You Can Cut More Gears at Lower 
Cost. Applie ira July 1951. Hy 


ne 


Double Service From Milling Machine. 


ylin 


Hydraulic Control Mechanism for Pro- 
ale ig Bachine. Machy (Lond) Jan 


14 


Autocar Installs Special Machine for 


Bestag Counhouses. Automotive & Avia 


APPLIED HYDRAULICS 

















Prototype design of a complete line of advanced combination units. 


FILTERS Filtration accomplished through centrifugal action and 
porous bronze filter cone. Eliminates practically all condensation and 
foreign matter. 


REGULATORS Ruggedly constructed with built-in precision perform- 
ance. Responds instantly to sudden large volume demands without 


excessive pressure drop. 


LUBRICATORS Provides uniform mixture of fine oil fog and instant 


lubrication even at the very minimum rates of flow. 


i 
Sizes 4" through 1” 
> 
Send for descriptive literature. 


QttS REGULATOR COMPANY 


¢ i a LAWRENCE, MASSACHUSETTS 
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‘MACHINE TOOLS 
® MILLING 


Semi-Automatic Operation Obtained on 
Push- Button Conteet, I 


Hydraulically-Operated Jig Borer. Engi 


Cam Milling, A. MINNETTI. 
Allison Octopus. 


Machine Tools with Hydraulic Contour 
Feed Drive and oe Tracer Con. 
trol. ‘ j itis! 


Production Milling. 


+4 


Spar Milling. 


Hydraulic Control res JGilling of 
Aircraft Pistons, I 


MACHINE 
TOOLS 


e SHAPERS, PLANERS ¢ 


How to Change a Geared Planer to Oil 


Power. 
Designed to Save Air. A; 


Greatest Profit to the User, 


ns 


Hydraulics Modernizes Old Planer. | 


Q 4 
LJ4 


Semi-Automatic Operation Obtained : Op 
Push-Button Contes. : >. LI ARI 


Mi " 


~~ Machine Tools, P. S. JACK- 
ON. Mech Eng Feb 1939. Hydraulic 
ts applied to shapers and planers 
ns described and compared 

cal systems 


Hydraulic ree Machine with ‘ 
Rotera. Engineering Jan 5 1934. De- 
r { machine; advantages of 


MAINTENANCE 


e HYDRAULIC 
ie Oe 8 


ee Fire- Resistant Fluids, Ar 
i Hydra s Nov 1955. 


ae ey Hydraulic Equipment 
- Whar s the Bost gar weed Applied 
ili N uestic and 
4 mainte- 
t the country. 


Fabsioating Machinery Hydraulics. Ap- 
ly 1955. Detailed 
sort of forum 
fluids, and 
tintenance. 


es to Fire-Resistant Fluid? | 
HEMEON. Applied Hydraulics july 


Fire Resistant Hydraulic Fluids for Die 
Casting. P on Metal M - ng Dec 
4 m, Feb, Mar, Apr 195 


cues Hydraulic Training ¢“— 
ed Hydraulics Oct 1954. Expl 
1s company sponsored and 
rses. 


Maintenance Hints wa lnqcese Com- 
ponent Life. Applied | raulics ug 


4 oeverci 


Hydraulics as to pace pa 
Tools, G. E E Machy (Lond ly 3 
Bonded Seals .. . How and Where to 
Use Them, J. LANKESTER. Applied Hy 
ira s May 1954 
How to Keep Hydraulic Systems Clean. 
P. H. EMERICH. Product Eng Apr 1954 
ninanits service and 


edures to keep sys 


Ex ics of Standardized Maintenance 
and Testing in Airplane Fluid Sys- 
tems, J KENDALL. NCIH Proc v VII 





Design for Increased Reliability of 
Alscret Hydraulic Systems, L. M. CHAT- 
Aviation Week May 18 1953. 


Care and Maintenance of Hydraulic 
Oil, J. R. FAWCETT. Mech World Fek 
53. Overheating of oil; filter ap- 
cleaning of oil; clean- 

is in operation. 


Top Care and Right Lube Oil Chase 
Air- Compressor Fires. G. I. TEASLEY 
B. } UNI 1AM Po wer Feb 1953. Car- 


ion; methods for avoiding 
compressors and air re 


Hydraulic Equipment Design. Construc 
tion, ogy Maintenance, J. Rf 
HEMEON. NCIH Proc v VI 1952 


How Lockheed —_— Technicians for 
Aircraft Systems, H. P. BOEN. Applied 
Hydraulics Dec 188 2 In-plant instruc- 
tion courses for hydraulics. 


How You Can Use Fluid Power, H. L. 
STEWART. Machine and Tool Blue Bock 
June, July, Aug, Sept, Oct, Nov 1952 


Bendix Story on Hydraulics Mainte- 

nance. Applied Hydraulics Oct 1952. 

Training of pipefitters and electricians 
service fluid power systems. 


How a Die Caster Bot his Fluid Cost 
Poottome. Applied Hydraulics Sept 


Rebuilt Machines and Preventive Main. 
tenance Beep Tonks — DAVIL IDS 


1952. 


At eee: a J 
E K. N. HASTINGS. Applied Hydrau- 
s May 1952. Suggestions for eliminat- 


ing entrained air 


Progressive Overhaul Cuts Maintenance 
Cost. Applied Hydraulics Apr 1952. 


How to Keep Oil ae Clean, A 
j jraulics Feb 1952 
il and filter medium, inte 
ble filter, oil tank mag 
ou storage 


Hydraulic Maintenance in Injection 
— Plants. A. R. MORSE. Soc 
Plastics Engrs J Nov 1951. Suggestions 
bing failures and overheating; 

ted recirculating systems; mag- 

| storage and salvage 


Mock-up Saves Time in Maintenance 
Training. R. VAN COTT. Applied Hy- 
iraulics t i9O1 it ? hetno is for 


rcraft hydraulic service men 


Preliminary —— ad Ra eee 
Lock. c ~ oo WEE Y jineering 


f 


ery Fiside Simplified, C. R. 


ication Eng Aug 195] 


Maintenance and Servicing of Hydrau- 
lic Units for Machine Tools, J H 


OM Am Mech Enar 


Main Ten Ends in Hydseulic Mainte- 
mance, M. A. HAYDEN. Lubrication 
Eng Dec 1950, June 1951 Best hydraulic 
maintenance practices in various plants 


Progress Towards Hydraulic Service- 
ability, R. H. BOUND, H. G. CON- 
WAY. Roy Aeronautical Soc - J July 
1951 (see also Aeroplane Mar 30 1951, 
Flight Mar 23 1951). ) Types of unservice- 
improvements suggested. 


Cavitation in Reciprocating and Rotary 
Pumps. R. J. S. PIGOTT. NCIH Proc v 
IV 1950 


Operation and Care of Hydraulic Ma- 
chinery, J. C. VAN GUNDY. NCIH Proc 
v IV 1950. Maintenance problems; se- 
lection of hydraulic oil; properties of 
oils 
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this 250-ton Farquhar Press 
depends on a Ross Exchanger 
for consistent hydraulic performance 


On this 250-ton, four-column Farquhar, 

as on numerous types of hydraulic presses 
throughout the metalworking world, a 

Ross Type BCF Exchanger has been 
factory-installed. It insures rated press 
capacity by holding hydraulic fluid 
temperatures in check at all times. Pump 
slippage from overheated, thinned oil 

is most effectively prevented. 

Says A. B. Farquhar Company, “We are 
using Ross coolers because they are so easy 
to install, economical and do a good job. 

We know of no instance where a cooler 
has failed, causing any damage to our 
equipment. Every installation we have made 
is performing 100% satisfactory.” 

Preferred industry-wide, Ross Exchangers 
are featured as “built-in” equipment on 
engines, lubrication systems and hydraulic 
machines of every description to cool lube oil, 
jacket water and hydraulic fluid. 

Pre-engineered and fully standardized, 
Ross Type BCF Exchangers are rugged, 
compact, easily installed and easily 
maintained. Assembled from mass produced 
parts, they’re stocked in a wide range of 
sizes to meet your needs promptly. 

For detailed information, request 
Bulletin 1.1K5. 


ROSS HEAT EXCHANGER DIVISION 


° 
American - Standard 
1464 WEST AVE. e BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 
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MAINTENANCE 
* HYDRAULIC SYSTEMS »« 


Mechanized Maintenance, | 


6 Steps to Simplify Maintenance, S 


Maintenance of Hydraulic Valves, 


Servicing Procedure for Hydraulic Sys- 
tems. 


Control of Hydraulic valde in industrial 
Applications. 


How to Clean Hydraulic Systems. 


Selection and Maintenance of Hydrau 
lic Presses, : k 


Here's How We Plan for Better Mainte- 
nance, I 


Fundamentals of Hydraulic Mainte- 
nance, LI? . 1 Hydra 


Hydraulic Circuits, IV. G 


Use the Correct Oil. A 


Hydraulic Circuits IIL 
What About Dirty Oil? 


Hydraulic Circuits Il, 


Hydraulic Circuits I, G 


The Hydraulic Systems in Injection 
Melding Machines. \HN. A ed 


Outlaw Ou - , What a Plant Did About 
I, J. W. FA ; 


148 


Irregular or Jumpy Feed, | 
Caterpillar’s Hydraulic Classroom, P 


Pressure Trouble—Hydraulic Oils and 
Handling—Noise in System—Reporting. 


7 


Application and Maintenance of By- 
draulic Equipment. POWELL. Ir 


4 


Detection of Internal Leaks | in Aiscveht 
erg Lg mae R. G 


User Looks at Hydraulics, 


Hydraulics “Know-How” Taught to Ap- 
prentices, ; SRIEBEL. Am Maclt 


Hydraulic Ojls for Industrial Equip- 
ment. > Wan GUNDY. Machy (NY 


Hydraulic Oils Industrial Equipment. 


Maintenance of Hydraulic Systems as 
Applied to sGaing Ra gy A F 


7 


us 


Bourdon Tube Gauge. 


Service and Inspection of Hydraulic 
Accumulators. Aviation Jan 1945. Oper 


Military and Commercial Alsesott Hy- 
esoutics. 1. GRII 


Maintenance of Aircraft _Hydsaulic aye 


tems in Field. 


‘A 
144 


System for Servicing Hydraulic Un- 
loader Valves. Avicatior 144 


Causes and Semeties for ome Pump 
Troubles. APMAN. Fa 


Hard Working Hydraulic nua Wer 
rant Careful Service. A 


Maintenance of Typical Hydraulic 
Equipment, R. N. GRIEF. Aero Digest 


Prime Axiom in Bi eg is Benich 
Dirt, H J M A I ir | 4 4 


aircraft 


Pressure Gauges—Their Installation, 
Maintenance, and Repair, R. FAW 
Maintenance of Aircraft etre Sys- 
toms in aieee, Rn. & ETON 

é rn iviac! ‘ Stee] World Aug 


Manual for Aircraft Hydraulics. Ram 
“e-wa _ . Ee as 


Dy, : ee 
Fives * ail 
he) 


Factors Affecting Maintenance of Ag 
Filled gener Ly P. N BI 


Maintenance L Hydraulic Equipment. 
3 PFEFF - Iron & Steel Engr Oct 


K 


Hydraulic System Trouble Shooting. 


roy srt 
ying oe} 


S44 


ints on Hydraulics, 
1 Apr 16 1942. 
Hydraulic Systems. 


Aircraft Hydraulics, | 


Aug, Sept 1941. 
Design and Shop Problems in “— 
Pressure handy yoreondl See, H 
Power Economy in gers Ra. 


Plant Production. 


h W 


Hydraulic Removal of Pump Valve 
Seats. Oil Weekly Jan 17 1938. Pulling 


seats 


MAINTENANCE 


e PNEUMATIC 
SYSTEMS e 


Function and Maintenance of Pneumatic 
Tools. F. B XOMBES. Min J — l 
Functior naintenance per 

ma 


move- 


Air Powered Lube System Protects 
Conveyor Lines, C. S. ABBOTT. Applied 


lee T cA 
raquics Ve 304, 
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NATIONAL ACME 


NAP-LOC 


TRADE MARK 


tHE ORIGINAL 


SNAP-ACTION LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in both single-pole and 
double-pole series, and in four types: Standard, Short Travel, 
Neutral Position and Push Lever. With the exception of the 
Push Lever Switch, all are adaptable to special enclosures for 
hazardous location service and may be used with various 
styles of operating levers. For AC or DC service. 


PROVED ... by 


millions of contacts 


ELECTRICAL SIDE MECHANICAL SIDE 


Electrical and mechanical sides are separated by a 

wall within a sturdy die-cast housing which is 
SNAP-LOCK Push Button fully insulated and is oil and dust resistant. Can 
Control Station Switches also be furnished water and oil-tight. 


Made up of small SNAP-LOCK 
switches, with separate en- 
closures for electrical and All National Acme Switches—Limit Switches, Push-But- 


mechanical sides. Adaptable ‘ - - > = = — 
sete aeaiber OS ele. and th ton Control Station Switches and Motor Starter Switches— 


any arrangements of buttons, in employ the same dependable, basic sNAP-LOCcK design. As 
flush or surface mounted types. illustrated above, the snap-action locking mechanism is 
For AC or DC service. R — ° . . 
simplicity itself—fool-proof, accessible, and long-lived. 
The double-throw contact lever is connected directly by 
shaft with the latch bar on the mechanical side and carries 
self-wiping coin silver contact points to insure quick action 
SNAP-LOCK Motor Starter make and break, with maximum wear resistance. 
Switches 

SNAP-LOCK Motor Starter Send for Bulletin EM-51, or let us 

switches are designed for 3- 
phase motors to 72 HP on AC; 
Ye HP on DC. 


discuss your design problems with you. 


ELECTRICAL MANUFACTURING DIVISION 


National Acme 


The National Acme Company ¢ 186 East 131s Street, Cleveland 8, Ohio 
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MAINTENANCE 
* PNEUMATIC SYSTEMS « 


Portable Test Stand Construction foe 
y nore Pasematc vom. s I 


Get Most Out of A omy Bile ccc 
AB Time. +. 54, WN 


Air Foweses ee 
5 I 4 ting; 


Save $20,000 a Month with Air-Tool 
Sense. Am Ma Mar 15 1954. Be eats 
l eff ncy and performance; 
se system; effect of poor fit- 


md | 


How to Get Most from Your Compressed 

Air System, L. J. MURPHY. Mill & 

Factory Feb 1954. Characteristics and 
sor air lines; dia- 
{ check points. 


Air Circuit for Machine Tool Lubrica- 
tion. > S. AB Apr pli lied Hydraulics 


How — Keeps Its Pressure Up. 
>. M. VIGIL. Mill & Factory June 1953. 


Eliminate yo Operating Prob- 
lems, L J. MI . Petroleum Refiner 


How to Care for Air Lines in Welding 
Shop. Industry & Welding June 1952. 


Operation and Maintenance of 
Compecssers. Plant Er ] 


With A-1 Maintenance, You Can Elim- 
inate Compressor Troubles. ]. H. KEN- 
1 x World Mar 1952. Main- 


Remedy for Vibrations Set Up in Deliv- 
oF of og Air oe 


Afric 


Technical Reference Book of Com- 
pressed Ale Terms and Standards 3 ed. 


London 1951. 


Getting Peak Efficiency from Com- 
pressed Air Power to Meet Emergency 
Production Demands, E POWERS. 

t wry Oct | F rmance ol 
air pres- 


Watch Air Pressure, £ 


How to Lr Air Pressure Bae a Cc. W. 
, Mgmt & aintenance 

Ina rrection of low 

leakage; waste of 

ine capacity; con- 


How to Get Top Efficiency from Com- 
pressed Air Power, E. C. POWERS. 
Heating, Piping & Air Conditioning Apr 
May 195] 
Some Air- Compscsser Experiences. Pow- 
er & Works Eng Apr 1951. Compressor 
failure of plant water 
tkage due to faulty re- 
iston rings. 


Your Compecssed Air a. Southern 
wer & Industry Feb 1951. Prevention 
power loss; importance of regular 

leakage, lubrication, and 
se menders; compressor plant 


How to Get Best Performance from your 
Compressed Air System, G. C. CLOSE 
ndus Finishing Oct 1950. 


Alr fhvityg a J. E. O'ROURKE. Con 
1 Methods & Equipment July 


Air Compressors Need Proper Mainte- 
nance, T >, HICKS. Textile World 
Compres d a Conservation. W. J 

SON Apr 1950 
are too lara: air 
use of air where 
ild do better; cen- 


ion of compressors 


+s Ma 
Plant Eng 


Maintenance of Air Compressors, C G. B 
YMFORT. Foundry Nov 1949. 


Six Ways to Step Up Efficiency of Com- 
——_ Air Systems, W. H. WHEELER. 
"actory Mgmt & Maintenance May 1949. 


Foather valve vs _, Fouther Brain, H. 
1949. Examples 
repair proce- 


Pneumatic Tool Maintenance Pays Off, 

. J. VOSSBRINCK. Southern Power & 
Industry May 1948. Maintenance of 
ympressed air systems; decreased 
consumption; filtering and lubrication. 
Low Air Pressure—lIts Causes, Effects 
and Remedies. Blast Furnace & Steel 


M } 
nt Tr 
Plan ir 1948 


Maintaining Correct Pressure in Com- 
pressed-Air System. Machy (NY) Oct 


a7 


34 


Don’t Strangle Pneumatic Devices, J. 
MAYO. ach Jan 30 1947. Mainte- 
nance and operating rules for air sys- 
j ipment; selection and in- 

wsic air piping. 


Corrosion of Air Compressing Plant, E. 
M liery Guardian Dec 21 

view of causes of corro- 

pressors and piping; moist 

impure lubricating oil; 

object ionable features 

hloric acid for 


cautions; inspec- 


Installation and Maintenance of Com- 

goossed Air Plant. W. J. ROBERTS. 
wer & Works Engr Sept 1945. 

Care of Air Compressors, R. M. BUR- 

RIS. Mill & Factory Mar 1945. 

Air Compressors Their Installation, Op- 

eration, and Satatonanes, FEL- 


Cleaning Air Compressors and Air Re- 
ceivers. Metal Finishing Dec 1944, 


Compressed Air Plant Maintenance. 
Southern Power & Industry Nov 1944. 
Uses of compressed air equipment and 
mportance of proper maintenance. 


Keeping Compressors Fit. B. THIEL. 
Southern Power & Industry Oct 1944. 
Suggestions for efficient performance of 
large compressors. 


Importance of Air Compressor, E. S 


RIVETT. Modern Power & Eng Sept 


1944 


Better Care for Rotary Compressors and 
Vacuum Pumps. Iron & Steel Engr Sept 
1944. Hints on maintenance. 


Care and Repair of Compressed Air 
Equipment. Glass Industry June, July, 
Aug 1944. June: Maintenance and re- 
pair of compressor. July: Lubrication of 
compressor; care and repair of supple- 
mental equipment, such as air filters, 
intercoolers, aftercoolers. 

Keep Up Compressor Output by Holding 
Down Preventable Losses, H. H. MIL- 
LER. Power Aug 1944. Outline of gen- 
eral causes of poor machine perform 
ance 


Air Compressors, C. W. GIBBS. Pit & 
Quarry Feb, Aug 1944. Feb: Lubrica- 
tion and maintenance; safety devices 
Aug: Putting air to work 


Compressed Air Leakage and Waste. 
3lass Industry Feb 1944. Causes of 
leakage; detection; remedies 


Precautions in Air Compressor Plants, 
H. H. MILLER. Southern Power & Indus- 
try Jan 1944. 


Replacing Cracked Compressor Crank 
Disc. C. R. HARDING. Nat Engr Dec 
1943. Methods and equipment in re- 
placing cracked disk described. 

Are Protective Devices Making Your 
Air Compressor Foolproof? H. H IL 
LER. Power Sept 1943. Use of filters, 
drains, valves, and gages to detect 
and check faulty operation. 


Compressors Under Test Lick Air Short- 
age Threatening peedasien, _ & 
SCHE Po wer Sept 1943. Method 
I by first in each group 

portable compres- 


line or Diesel en- 


Design and Maintenance of Compressed 
Air Pipelines. Industry & Power July 
1943. 


Recognize Air-Compressor Troubles by 
Their Early Symptoms, H. H. MILLER. 
Power July 1943. Fourteen practical an- 
swers to questions that tell how to 
detect cause of troubles and guard 
against damage 


Cleaning Air Compressors and Air Re- 
ceivers. Can Min & Met June 1943. 


Air Compressors Require Expert Care 
in Wartime. Industry & Power June 
343. Importance of proper lubrication; 
selecting correct lubricants; determining 
1ppropriate oil feeds. 


Care of yacumatis Tools and Machin- 
r & Steel ine 1943 
l Ss maintenam 
lding machines, ram- 
ind jJrinaers 


Proper Care of Compressed Air Plants, 


E. C. POWERS. Aviation Apr 1943. Pre- 
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CHECK UNITS ADAPTERS 


Heavy-duty or standard 
type — with or without 
swivel — with male or 
female inlet threads 
sizes 


Sizes for heavy-duty check units 
-or standard units—with male 
or female threads, or serrated 
shank—for many pipe and hose 





Plug in for air power nearest the job 


Spot Schrader Couplers everywhere in your plant 
along benches ... on columns... wherever an air 
outlet means convenience. Schrader Quick-Acting 
Couplers make air as easy to “plug in” as electric 
current. Yes, bring air to the job, not the job to the air 
line—and you'll get greater portability in your air tools 

. eliminate extra lengths of hose and miles of foot 
steps. 

Schrader Couplers are quick .. . they’re safe... 
they’re sure. 

To connect, just push the adapter section into the 





check unit. Accidental uncoupling is impossible—it 
takes a positive manual twist of the check unit sleeve 
to disconnect the coupler and shut off the air. 

Make compressed air accessible in your plant, as 
the largest and most modern plants have done. 
Schrader Couplers are available in many pipe thread 
sizes and hose adapters. And remember—Schrader 
produces a full line of cylinders, valves and other air 
control equipment, to make your compressed air cir- 
cuits neat... efficient . . . reliable. For details, write 
today—or fill out the coupon below. 


LEADERS IN AIR CONTROL SINCE 1844 





REG. U.S. PAT. OFF 











A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorporated 


—, —* 4 
eax 23= 


The complete Schrader line of pneumatic 


Company—____ > 


accessories includes everything you need 


| am interested in more information on 


EE Title_ 


456 Vanderbilt Ave., Brooklyn 33, N. Y., Dept. H-1 
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MAINTENANCE 
PNEUMATIC SYSTEMS « 


War Makes Proper Care of Air Com- 
pressors Essential. k 


Wartime Compressor Maintenance, 


Wartime Maintenance of Compressed 
Air Equipment. ‘ 


Proper Care of Compressed Air Plants. 


required in cylinder 
ng and 


Gone With the Wind. 
How to Add Years to Compressor Life, 


v1 


Deposits in Air Compressor Systems, 


A Yr ir ; 
t\a y wuarGaiaqn Aug 


Air Compressors, 5 


Compressed Air Plant Maintenance, 
Tr. ANDERTON. Mine & Quasy Eng 
1941. Leakage 


separators 


Cracks and Air Compressor Break 


downs, E. INGHAM. Colliery Guardiar 
k 


Cleaning Air oye | and Air Be- 


ceivers. Nat 
Air Measurement, A 


=, and Pan ae ae Am Star 


338 


Safety Code for Compressed Air te. 


7&2 A 


Maintenance of Air Capen and 
Receivers in Motor Vessels, M. WEI 
Mar Engs frame tule 19 
nance at sed, in ft 
liscussed. 


How to Maintain Air Compressors- 
I, J. M. BARTHOLOMEW. Power Sept 


water vGive care inter 





You've taken the bugs out of your product 
Keep them out with Clover Closures | 


( This makes 


CLOVER 
es 


lott hende these 
| Glover Cheures 


—— 














METAL PLASTIC 








Metal or Plastic 
immediate Delivery 


Clover Closures protect 
your product from dust, 
dirt, moisture and thread 
damage. Write for free 
METAL samples and literature. 














Clover Industries, Inc. 


583 YOUNG STREET 
TONAWANDA, N.Y. 
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Installation and Maintenance of Com 
pressed- Ate Plant. s. Y NG A 


Prevention of _Air-Compressor Break- 
downs, ©. ING M. M W i De 


Check Compressed Air re, to 4 
Waste. Gussssive Cost, f 


‘ 
134 


Care and Operation of Air Compressors, 


MARINE 
EQUIPMENT 


ics 


Low Cost Hydraulic Booster Circuit, 


TLIOOIVIALN 


Perform a Brute Force Job from a | Safe 
Ststence. l ; MIS. A ‘ y 


Conversion From Steam to Oil Power 
Foe smerne Tug Boats. Applis y 


Diesel Hydraulic Propulsion, 


Reheater Meier-Mattern Engines 
French Cargo Stoamships. Mar Engr 


11ea 


Preumatic Equipment for Bomete Con- 
trol. 


Purse Seiner Uses  yeoantie Power for 
Ausiiastes. M 3H. N rship Nov 


4 


eee Controlled c. P rage tae 
System, H ) rship M 
14 3 Vesign I quireme ts; syste m 


i1escript 


Steering Gear Installation on Newly 
Converted Ore Carrier. = J. Block”, 


ring 
Selsyn—Amplidyne Servo System for 


Controlling Hydraulic ‘Steccing Engines, 


SIGELBA Yaut Gaz July 194 


Now Gu — Reverse Geer. Au- 


now Hydraulic a Gear Mo! tor 


3447. System includes pi 


nders 
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Order Now 
While Still 
Available 





PARTIAL LIST OF CONTENTS OF 
THE TECHNICAL DATA SECTION . 
“e 
T 1 a | 
iV 


BASIC FLUID POWER DATA SAnnnnnKk NT Fluid ft) WV c 
' us A ; ;% J i a p th 


Glossary, Abbreviations, Basic Formulas 
cn aa aacaallinaa YOU GET THE FACTS WHEN YOU WANT THEM... 


Tables and Charts, Nomographs of basic 
MACHINE CIRCUITS 


J.1.C. Symbols, C nly Used Val . . . —- ° 
Rocaresis tas tal can Gat Here is a treasury of all kinds of hydraulic and pneumatic information 


grouped by basic applications—Press Cir- that will help every man to save time and avoid trouble in his work. 
cuits, Processing Equipment, Mobile ° ° ° | . 

Equipment, Machine Tool Circuits and It will go a long way to improve his skill and reputation. 
Welding Circuits 


COMPONENTS AND UNITS “ 
ACCUMULATORS—Types, Applications The Masle riuid Power Products bri 
Selection, Typical Computations for Cyl- : A z prings you, 
inder Operation in one complete volume, a host of engineering and technical data— 


FLUID POWER BOOSTERS—T Advan- : call 
tones, Selections ypes vee formulas, charts, diagrams, circuits and many hundreds of sources of 
ate ge ec gy tags ae additional data such as manufacturers catalog sheets and “Where to 
Developed, Air Requirements, Ordering Buy Locally" through engineering sales agencies. You will find in the 618 
ificeti .— i. . 

ELECTRICAL. COMPONENTS—Five De- pages of this indispensable volume, many facts to speed up and sim- 
sign Steps for Control Systems, Electrical H H H H H H 

eS ee ee, eee plity your design, engineering and application work. 

Motor Characteristics Uses of Limit 
Switches a - aa am 
FILTERS—Oil, Air Filters, Representative What they say... 


Circuit Installations Oil Reclaimers— PP : — . ae 
Purifiers | would like to say this is a very compre- on your first edition." 


FITTINGS: PIPE & TUBING—Flared. Flare- hensive volume, which we will find invalu- THT, Pittsburgh, Pa. 

less Fittings, Couplers, Swivel Joints able in our Engineering Department "We certainly should like to acknowledge 

FLUID MOTORS—TRANSMISSIONS— GC, Chief Engineer, Montreal our sincere gratitude for the very splendid 

Gear, Vane and Piston Motors, Hydraulic “We have received our copy of the Master Master Catalog of Fluid Power Products for 

Transmissions , : Catalog of Fluid Power Products and we 1956-1957." 

HEAT EXCHANGERS—Oil, Air Coolers feel that you have done an excellent job CAW, Richmond, Va 

» se Se Temperature Regula- with this edition." "We feel that it's extremely well done and 

HOSE & HOSE FITTINGS—Oil Hose, Se- EDS, Pasadena, Calif. a wonderful thing for the industry.” 

lection and Use, Computing Length of “This catalog has been examined, and it , Les Angeles : 

Hose Assemblies. Air Hose. Hose Cou- is our opinion that it is very well prepared "I just wanted to drop you a quick note 

plings and will serve a very useful purpose." to tell you what a marvelous job you people 
SHT, Sales Manager, South Lyon, Mich have done on the new hand book." 


HYDRAULIC FLUIDS—Petroleum Base re 
Properties and Characteristics, Fire Resis- It is indeed a pleasure to congratulate you PL, Denver, Colorado 


tant, Aqueous and Non-Aqueous Base 
PACKINGS AND SEALS—Types of Me- 
chanical Seals, J.1.C. Recommended Prac- 


eee ee ee ee “2 RIANK — Master Catalog of Fluid Power Products 


Rings 
PUMPS—Gear T v Piston, Recip- be Ptr P P 
+ gaan ne diane naa gia 1240 Ontario Street + Cleveland 13, Ohio 
TUBING, PIPING, MANIFOLDS—Tables of 
Size, Tubing Specifications, Recommended copy(s) of the MASTER [] |! enclose my check for 
Working Pressures, Wall Thickness of Tub- CATALOG OF FLUID POWER PRODUCTS at [7] You can bill me later 
Hoe ee ee eee Cy Cee this Special Coupon Offer of $6.50 per copy. 

VALVES—Functions and J.1.C. Symbols of Postage prepaid. 
Pressure, Volume and Direction Valves 











Name 
Address 
City 
Company 


Position 
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Air Gpecates hes say for Motor Ves- 
sols. r I4¢ sed 
t all speeds 


Unique Controls Featured in | Now Le 
draulic Steering Gear, I 
46 2-ram 


IniSI 


Pneumatic Control for Ships, R, R. 


14 


Marine Hydraulic Controls, W 
Victory Steering Gear. Naut Gaz 


Hydraulic System of Operation as Ap- 
plied to Dock Machinery-Survey of Mod- 
ern Developments and Adaptions, H 


Aug, Sept 1944. Various types of 
nachinery described; ch 
sccumulators; pressure and 
ins; various types of valves 
engines; pumps. 





Hydraulic Controls for Aviation, Marine, 
and Railroad a er W. C. TRAUT 


MAN. Am Soc th Engrs—Advance 
er n 44-OGP 9 f r meeting May 8-10 
‘4 
44 


Vesta. Plch Marine Propellors. Engi- 

July 30 1943 (Shipbldr & Mar En- 

gine »-Bl dr Sept 1943). Hydraulic con- 
position. 


f blade 


Hydraulic ——_ for Ships. E. B 





Al rit stor Ship Feb, May 
4 1ote c ontrol; high pressure 
ly when system operating 


agar Remote Controls, Engineer 
9 1939. 


Maintenance of Air Compressors and 
Rocsivers in Motor Vessels, J. M. WEB- 


Inst Mar Engrs—Trans July 1939 


Argonia wet = ~%-7~ 


Dovies, A. V LIX. Me 


Modern —— Systems for Operat- 


ang _Machinery. juct Eng Aug, Sept 





MATERIAL 


HANDLING 
EQUIPMENT 





Safety Code for Industrial Power Trucks. 


Control Valve Design for Industrial 
Trucks, KA A eal Bh 


Sheet Metal Feeders Are Going Hy- 


draulic. 
fine 


x 
Design of a Full ww Overhead 
Crane, I R. I BER. Ap- 


Switch and Relay Selection for Hy- 
draulic Lift Trucks, . A, 


Air Device Groups Cans. 


ng of canned 


Tunnel Located Hydraulic System Pow- 
ers Automatic Parts Handling. Apr 


Oil Powered Overhead Crane. Applied 


146 


ay Truck Crane Design, >. RAY 
; Applied Hy 


i RANNI Y 





oF } Jse of rotary torque 
Swing f 


Loading and Indexing Mechanism for 
pany mre Parts. C. DEM IAN Ar 





Hydraulics Add eno to aeder 
Lik Trucks. F , ER. } 





Hydraulic Control Valves and Circuits 
as 4g = to » Lm Trucks. E J. HRDLIC 





Air Operated Devices ee bese 
pany y Apr i Hydrauli 1954 
year shavers uses air wv ag oe 

york loading 


Air Powered Lube System Protects Con- 
veyor Lines, ©. S. ABBOTT 
lyd: ics De 1954. Design details 


ition device for mov 


A onlied 
Applied 


nain nveyors 


Oct 1954 


Accumulators for Mobile Equipment, W 


roduct Ena 
Ne r au Lng 


Hydroulc Power and industtal Truck. 


; I Pit & Quarry May, June 

4 May: Types of trucks; advantages 
yd wer. June: Pump 
s prevention c 





Oil Powered Rotary Actuator Solves a 
Positioning Problem. Applied Hydraulics 
1954 


Chain Linkages for Hydraulically Pow. 
ered Machines. Applied Hydraulics 


iJ 04 


Air Circuit Controls Transfer Device, 


5. R. McKEE. Applied Hydraulics Apr 
1954. 
Sequence Valves Control Multiple Mo- 
tions. Applied Hydraulics May 1953 
Hydraulic Drive for 13 Ton Work Trans- 
fer Car, K. R. KESKA. Applied Hydrau- 
ss May 1953 
Sipdvanite Assist on Gantry Crane Re- 
duces Operator Fatigue, J]. H. McCOR- 
MICK, J. ROBERTS. Applied Hydrau- 
lics Apr 1953. Redesign of brake and 
lutch mechanism from mechanical t 
hydraulic operation. 


Oil Powered Coil —— Solves Hand- 
ling Decbiom. Ay i Hydraulics Feb 


1953. layc at for industrial truck 


Hydraulics as x 4 to Industrial 
Trucks, Cc ©. NCIH Pr 


V 


Fork Truck Hydraulic System. Flow 
Sept 1952. Advantages somponents 
ised; maintenance 


Fluid Lowers Refuse Collection Cost. 
Rogues Bymewice Ms ly 1952. Hydrau 

1e2V1 s on 1 m rubt sn ct 
ing tru ik. 





Handling 300 Tons of Pineapples Each 
Hour In The World's Largest Freit Pro- 
consing Plant. Applied Hydraul May 

f ] ns 





Do You Need That Brake or Clutch? 
Applied Hydraulics Nov 1951. Hydrau 
s on truck nm nted 


Limited Space: Important Factor in 
Plating Machine Drives. /, DAVIS 


” 
Appl 


Snow .. - Caeneeeee of Teas Woved 
With Ga. y } ] 


wv 


Fluid Power Gives Muscles te Batecial 
Handling kgs ee 


« Fel 


xy 


It's an Old Smoothie! 





Harvesting Ice by Fluid Power, H 
LEDEEN. Applied Hydraulics Feb 19 
Air-Hydraulic Teamwork 7 Betch Re 
Tr, Babee, I j 
od Hydraulics July Aug 1949 
for pion of preparation and distribu- 


“Hands on ew Rn. ip ied Hy- 





s Ty 3 
tion of ya aulicall ily controll od eaulp 
Lifting Truck. Passenger Transport Apr 
8 1949. Truck rries press t s, raises 
and n press j 
r 1 ~k i 





Truck-Mounted Hydraulic Crane Simpli- 
fies Materials Handling. Utilization Feb 
949. 3-ton crane for small jobs; truck 
mounted for mobility 

Alr i for Conveyor Operation. 
W. J. SCHUPNER. Flow Feb 1949. Air 
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SIZES IN STOCK 


OHIO commerciar 
COMMERCIAL 


QUALITY 


Our chrome plated molds and pre- 
cision processing assure you of the 
finest O-Rings you have ever used. 


SERVICE 


Stock shipments same day your 

order is received. AIR SHIPMENTS 

daily out of Cleveland. Call your 
LOCAL“OHIO” DISTRIBUTOR 
for technical assistance on 
special “problem” applica- 
tions. 


Write for your copy of big new 
O-RING Catalog with tech- 
nical information and 


installation data. 


BAY RUBBEQ® &/PLASTICS CORP. 


Lorain Road at W. 194th Street « Cleveland 26, Ohio 
Phone: Clearwater 1-8430 
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MATERIAL 
HANDLING EQUIPMENT 





Air Circuits for Material Handling, W 


5 NN 


Hydraulic Tilting Table. 


Oil Hydraulics . . The Modern Power 


Application, V SOI N 


Air Circuits for a W 
Fluid Power Delivers re ee S 7 
Hydraulic Circuits oe oo 
LCL... oa gore 
Conveyancer ; a ‘ pl ir . M 3 


Hydraulic Retort-Handling Trolley. 


Hydraulic Stacking Truck. 


Crane Overload Warning Devien Pre 
vents Accidents in yy: seen News 


MINE 


EQUIPMENT 





The Hydraulics on a Continuous Min 
ing and Loading suchine. J 


Automatic Leveling and Load Equaliz- 
ing. : i 


Pump Stroke Control Circuit for a Vari- 
able Speed Transmission, 


148 


Mydroulics | and Rawdon Autemeten, 





+ R. EDWARDS lliery Guardian 
pt Q 2 i. hy I 

Rawdon fontainer Automation, J. | 
RRANC F. ASHLEY. Ccl suar 

nr T % 4 19 = 
i sy i” as 
Ww hi n 2 to 

r a ina @ 


Hydraulically-Powered Rotary Table, 
V. T. RINTOUL. Petroleum Engr N 
4. Table provides completely inde- 


servicing units to work 





Investigation of Mine Compressor Plant 
with some Notes on Improvement es 
Older Turbo Bushines. R. S. Van der 


ve 


Built-In Air Hydraulic Jacks Pay for 
Themselves Every Time They're Used. 
3. D. BECKER. Applied Hydraulics Sept 

4. Developments 


Drilling Developments at Billingham. 


Selection of Air Compressor for Crushed 
Stone Pient. Pit & Quarry Aug 1954 
tables of consumption and 


Hydraulic-Powered Platform for Scal- 


ing High Backs and Walls, ©. K. R¢ 
ITTTR VW RRIC USB r Min 
j on hydrau 
sei t x 


Controlled Speed. Thrust and Torque. 
R I BRAKEL. Applied 


3H 


— 
4 


Hydraulically Powered Rotary-Table 
Drive Serves Three Portable Servicing 


Gate. MONT & Ga 
354. Unit for maximum port 
rive be used wit! 


| de A 11e 
Ohio's Rig is Still Cutting Costs. Wor 
May 19 Fluid volumes 1 pre 


¢ 


Don't Foul the Line, P. L. DE MARSH 


Cemopressed Air Supetics for Stace of 
a OMSON 


the Whwetecsrend. A. G 


+ 


Fluid Power More Flexible for ‘Driving 
Rig Aastenten, E. McGHEE il & Gas 
= oes ttions ‘ hydra 


Swedish Pneumatic Mining Equipment. 


Completely Air- ‘Operated Block Hole 
Drill. W.E HNSON. RF k Products 


Moar S92 Air ore 








Hydraulics of Tractor Type Loader for 
ant J. J. SLOME! M. G. CALSON 
roc v VI 19 Yircuit diagrams; 





hydz tulic system design 


Accumulator System Provides Overload 
Protection on Crusher. Applied Hydrau 

s Dec 1952. 
Humble’s New “Push Button” Rig Cuts 
Cost, Saves Time, R. F. CARLSON. Oil 
on nents 


‘ Gas De > 4 29 19 . \ 5s 


perated equipment. 





hydraulically 


Develpoment of Bar| Test Dell . D 
tL es 


WRIGHT, L. 






Report in 


nd) Oct 3 1952 





952 ard also Mi: L 
ir j 1d feed system gives 





1ae range rating ndi ns 


Light bom gol Air Leg Drill R. W 





ADAMSON. Min Congress. J May 1952 
] ’ ). Use of 

kl e neumat 

is y tubing t weight 


Hydraulic Systems—Operation and 





Maintenance. toal Age Mar 1952. Me 
thanical loader irill; principles 
f operation; mainten e; f is 





Here’ . new Automate Drilling Controls, 


R. T. CARLSON. 1 & Gas J Feb 11 

ower s on s principle of torque 
eduction from main drum shaft; con 
sists of a ir c syste and hy 


> system 


Compressed Air in Mining and Indus- 





try. edited by H. NORTH, Pitman, Lon- 
ion 1951. Pneumatic plant snd equip 
ent in mining, quarrying and general 
istrial 1tions I mpressor 
s t le rs neuma 
s IT f pr t lubr 
ition of mpression 


Light Weight Drill Combination Used in 
Canadian Mines, J. ©. HEASLIP, T. N 
DAWSON. Min Congress J Sept 195] 


Pneumatic drill with air leg feed; per 
nance and production tests. 


Factors to be Considered by Quarry 
Operator in ew ae Compres- 


sors. Pit & Quarry 


Excavations in Rock with Modern Com- 
pressed Air ey S. C. KALE 
Inst Engrs India—29th Annual Report 


949-50 and papers for meeting Fel 
8 1951. Pneumatic hammer drills; data 


Drive for Shaker Conveyors, |. YAR 


MAK. Colliery Guardian Jan 18 195] 

net ~+ , ‘ hy } 
rive i 

Coal Mining with ou. ed Hydra 
s Nov 195 7e1 le iption of 
cr Ana ‘ ‘ Iris 
; ( 1 n drive, and 
nveyor driv ‘ ack 


per mo — ond Two Miles Down. 


1950. Hydrau 





Hydraulic Power, Key to Modern Equip- 
ment Problems, Coca! Ag ye May 1950. 
t ! nprove mine 


sotions 





ations; examples 


Now Hydraulic Collar Control Gate. Pe- 
eum Engr Jan 1950. Gate for control 
a “head equipment; direct hydraulic 


irive for opening and 





all 


ciosing rams. 





APPLIED HYDRAULICS 


A hydraulic 

system works 
better...lasts longer 
...costs you less 


with 
FILTERED FLUID 


A little dirt goes a long way in a hydraulic system. At the least, it seriously 
lowers the system’s efficiency. At the worst, impurities can put the system 
completely out of action with a bad case of sticky valves, leaky seals and 
jammed pistons. Even a closed system can contaminate its own fluid with 
microscopic bits of metal worn from moving parts. 
So, as you can see, proper filtration of hydraulic fluid is vital. 
In fact it’s indispensable to: — 


a Machine tool production schedules and standards of work quality. 


s Efficient, profitable operation of machines like fork-lift trucks and 
earth-moving equipment. 
c Precise, effective control of automatic manufacturing processes. 
p Safe, reliable operation of critical aircraft control mechanisms. 
e Longest possible service life of all hydraulically-operated equipment. 
You'll find an economical answer to your specific hydraulic fluid filtration 
problem among the wide selection of standard Purolator units. 


Write for Purolator’s General Industrial Catalog, or send us details of 
your particular application. We'll be glad to advise you . . . there’s no 
obligation on your part, naturally. Address Dept. P2-126 
Purolator Products, Inc., Rahway, N. J. 


Biren 4 
i 


ait a tml 


PUROLATOR PRODUCTS, INC., Rahway 
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MINE EQUIPMENT 


Summary of Published Information on 
Large-Capacity Compressed-Air Receiv 
ers for Underground mines. / 


New Hydraulic Rigs Ready for 


Tests, oe ‘ 


Pneumatic Controls for Power 
Equipment, K. Pet 


Exploring for Oil and Water. 


New Power Slips Increase 1 Ef 
ciency. I il & Ga n 
— » jes 
naer 


f 


Automatic Decking and Airlock te 
tion at Bold ee | iery Gua 


4 


Pneumatic Decking and Control Plant. 


Hydraulic Drives in Oil Field. N. A 


Large Rig Pneumatically Controlled, 


hes 


Engineering Refinements Feature New 
Heavy Rig. il & Gas J 


Maintenance of Hydraulic Systems as 
Applied to —~ sCaeineey. 
Min & Met Engrs 


Fel 


43-Year Old Air Compressors Still 
Serve Quarries. pressed Air Mag 


Automatic Ventilation Door at Coni 
arum, NG N min Ir 


Compressed-Air Layout Anticipates Fu- 


ture Demands of Colliery. W. B. WIL- 


A ic 
f 


Hydraulic Tub Handling. Mec! 


Decking Control Gear. 
1ge decks 
Transmission of Power to Coal Face by 


Hydraulic Pressure. 
° al 


Hydraulic-Pneumatic Pumping Unit 


Tested on Illinois Well, H. F. SIMONS 


Breaking Down Coal at Face with New 
Hydraulic Mining Process. Min Con- 
J Apr 1940 (see also Coal Age 

n 11 Trades Revie 
Ire expanded wd 


to break coa 


Machine-Cutting in Barmsley Seam at 
Yorkshire Main Colliery. Iron & Coal 
k J Design fea 

perated by com 


MOTORS 


°e AIR 


How to Use Air Motors, H. E 


Making Beds for Iron Horses, 


ViAALN. ea Al MaG 


Multiple Nut-Tightening and Tapping 
with Pneumatic Motors. Engineering 
Fe é f nuts and 


itic motor 


Pneumatic Crank Air Starters one Diesel 
Engines. pressed Air fag Jar 
ecial mots r truck 


Predicting Rotary Air Motor Periorm- 

ance, T. KISS URG, W. F. Mc- 
YMBS xd Hydraulics Feb 1952 

Raising Bridge With Air Jacks. 


|. 


Air-driven Jacks Raise Highway Bridge 
17 ft Eng News Rec Aug 23 1951 
Sixteen screw ja ks jriven by air m 

tors 


Air 


Air Motors Operate Chucks on Milling 
Fixture. C. C. HEI Am Mach 
Aug 26 1948. Feat s of n 

tw scroll 


rs 


Crankless Air Motors. Engineer 


947. N rs 
New Air Engine. Engrs’ 


sompre 


Compressed-Air Engine Design. | 
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‘ 


Rotary Compressed Air Motor. Engineer 


72 OF 


Rotary Compressed-Air Motor. Engineer: 
Power Transmission a Closed-Air Sys- 
tom, O. & J ENSEN. Shipblidr & Mar 


New Motor Invented by Vancouver 
re . r . 


Engineer. Modern Power & Eng Nov 
1935. 


Performing Mechanical Operations by 


Pacumetic Devices, 


Compressed Air Equipment. 





MOTORS 


e ELECTRIC e 


Standards for Boters _and Generators, 
Publication n MG 1-1] . National Elec- 


Manufacturers Association. 


Using Run Trials in Selecting Driver 
Motors. D. NOBLES. Elect Mfg Apr 
1955. Three methods for determining 
horsepower requirements of machines 


Hydraulics for igh Horsepower Appili- 
cations, M. A. HAYDEN. Product Eng 


Fel hy 


Types of A-C Motor Controls, G. W. 
EUMANN. Mill & Factory Dec 1954, 
wl 


LANL iil ra 
Jan 19 . Starters and control switches. 


Motors, Engines and Controls, Product 
Eng nual Handbook of Product De- 


Eng-Annu a 


Importance of Duty Cycle in ae 
Polyphase induction Motors, J.G 


juty cycle 


electing 


Enclosures for Protecting a Motors, 
7. L. OSCARSON, R. J. KOLAR. Petro 
Eng Oct 1954. Reasons for enc] 


sures; types 


More Horsepower in Less Space With 
New Electric Motors. Machine Design 
m 1954. Data tables of 

iscussion ! motors t 

standards 


What New —' Standards Mean. 
E. F. GRIEWE. Product Eng Dec 1953 

frame sizes; discussion of 
ngs cqdimensions 


How to os Integral-Horsepower 
SSoteee. Ls YD. Ek Sept 


tuucs 


How Big a Motor? 
L. H. BERKLEY. Prod 
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How to Apply AC Motors Economically. 
MOTORS .. BAUMAN. Power May 1947. Dis 
* ELECTRIC ee ee 


Selection of Polyphase Squirrel-Cage M ‘@) T '@) R S 
Motors, N ERLANDSON. I t World 

Selecting C t Electri e FLUID e 
vere wy meng oe Pa 18 Selecting Right Motor for Job, 


Matching Motor to Load. M 
, ~ Sota . Motor & Control Facts to Consider in 
Reconverting or Modernizing Drives, 
. “POC Ind ef , Series Connected Fluid Motors Power 
Determination of Motor Horsepower Winch and Cutter mo Dredge. “pps 
from Duty Cycle, | BERKLEY. Prod en a ‘ gin acta ange 
na Aug, Sept Selection of Electric Motors Based on rol aspects of rota! 
Lead ond Daty Cycle, F . Product 
4 Fluid Motors Drive Cooling Fans, 
Selection of Motor Drive. Sheeninmeidian of “an coi oe 


Load Needs Dictate Motor Selection. ~~ oo Mar 444, Selection, applica issior 
tcomme cl ' tics Design of a A+ re hg were 


Easy Way to Find Power Fconcaeny fon! Crane. . a 


Motor Selection, Drive. 


144 irves 


Salient Factors in Choice of Electric 1ds Electronic Control of Fluid Motors 
Motors, M M World ms: 2 , 4 
Salient-Pole Sychronous Induction Meter mn ppiea mya 


for As Compesesss Detve. Engi: 


High Speed Pump and Motor Design. 
What Sizes of a Motors tor Pulsating R. H. MARVIN. A 2 syorcu 
Loads. A. | y Mgmt & 
Electrical Drive of Large Reciprocating Shuttle and Turnover Transfers Use 
Comgsceseee. ;. ERENYI. AEG Progress Cushioned Torque Actuators. | 
Match Your Motor to _ Drives Machine. three-pha n ydraulics May 19 r 


347. 


NO METAL TO METAL SEAL Qo 5 SEAL AND GRIP ARE 
SEPARATE 


NOT NECESSARY TO CUT 
TUBE SQUARE ‘ ae HELD BY FRICTION GRIP 


OF THESE TWO 


NO CONCENTRATION OF 
STRESSES DUE TO FLARES wd , NO EXACT TUBE LENGTH 


OR FERRULES FOR TUBE FAILURE NECESSARY 





| A HACKSAW AND A FILE IS ALL YOU “teal 


LENZ REDUCER COUPLINGS? Excessive wrench torque is unnecessary for seal does not depend upon | 
tightness of the nut. The higher the pressure the tighter the grip. Solve 


DO YOU KNOW ABOUT 


your hydraulic piping problems the easy way .. . with ease of assembly . . . 
om no matching of exact tube lengths . . . simple leakproof connection for 
the life of the tube. 
Reusable collett holds by friction Grip up to bursting pressure of tubing. 
@ LENZ FITTINGS MAKE THE JOBAS SIMPLE ASA 8 


 - 





Reducer couplings ore odapters for standard 





bodies, making possible line reductions on 


ony leg by use of standard adapters ond y 


Box 1044 A ORegon 9364 
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Fluid Motors Modernize Grinder, | 


Ls 


Hydraulic Motors for Farm Machinery, 


Oil Powered Overhead Crane. 


‘ 


Compact Truck Crane Design, 


Reversible eh Speed Hydraulic Motor. 


Evaluating Piston Pumps and Motors for 
High Performance Hydraulic Systems, 


Hydraulic Motors for Automatic Control. 


Oil Powered Rotary Actuator Selves a 
Positioning Problem. A j 


Fluid Motor Drive for Rotary Cutting 
Tools, | -AGA A i rdraulics 


Selecting Rotary Oil-Hydraulic Motors, 


ixe 








Circuits Simplify Wire Forming. A; 


Ball Piston Pumps and Motors, 
A Method of sau. a 


oe 


Hydrotor—Hydraulic Cranking Motor. 


ystem m 


Raising the Roof with Oil Powered 
Jacks. Ap; i Hydraulics June 1953 


Fluid Motor Replaces Feed psa ae on 
ree Sander, | L.G I 


Hydraulic Motor. ©: 


Hydraulically Induced Vibration is Used 
to Shake Out Ore Cars. L. G. PLAN 


hard 


HYDRAULIC HO 


_ 


Design Features of a High Pressure, 
Single Stage. Rotary Vane Hydraulic 
Pump-Motor, J. R. ENGLISH NCIH Pr 
Modern Hydraulic Application, | 


Select Fluid Bteters Ser eg amy wrest 
Drives. Applied Hydraulics Mar 


Application of eure Dive to ) Com 
poosees Stations. 3, LAZZARI. Werld Oi 


Positive Displacement ped one vous 
SSotess, W J 

Acceleration of Hydraulic Motors Driv- 
ing Rotary and Linear Loads, J. K 


7LAS 


PRODUCTS 


HI-LO-PAC PUMP 


Model 600—In one com- 
pact unit offers: 2 pumps 
(gear type), 2 valves (sin- 
gle & double), 2/2 gallon 
reservoir, relief valve 
(1000 psi), filter, delivery 
up to 12 gpm. Tractor 
Mounting Kits available. 


HYDRAULIC RAMS 


Model 1032 Strokontrol 
Ram has 3" bore; 8,13 or 
16” stroke. Double action 
with hydraulic depth stop 

Model.1002 Horse- 
power Ram has 3” bors 
8, 10, or 12” stroke. Dou 
ble action converts to sin- 


gle action 


HORSEPOWER VALVE 


Model 960 with Holdkon- 
trol provides manval or 
eutomatic return to nevu- 
tral. Has built-in 1000 psi 
pressure relief valve. No 
additional parts to convert 
from double to single 
acting 


Hydraulic Horsepower To Serve You Better 


CHAR-LYNN COMPANY 


HORSEPOWER PUMP 
Model 400—A basic high 
speed Gerotor type pump 
Delivers 10 gpm at 1750 
rpm. Moximum pressure 


HYDRA-SEAL 
COUPLER — Mode! 730 
Hose Coupler allows free 
flow when connected. Self 
sealing on break-away 
Oil sealed in, dirt sealed 
out. Free flow allows 
maximum operating 


efficiency 


Dept. AH-1 2843-26th Avenue South, Minneapolis 6, Minnesota 


Member—Nationa! Fluid Power Association 
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MOTORS 
° FLUID 


Power and Control for Slitter Line, A; 


Berry Hydraulic Transmission. 


Highlights in rope of Machine a 
draulics, ; ‘ 1 [ 


The Selection and Application of High 
Pressure Pumps and Fluid Motors, 
V Applied Hydraulics Jan 


Fluid Motor Steps Up Production of 
Woodworking Machines. A. J. POLACK 
i Hy ss Jan 19 


A Continuous Flow, Constant Pressure 
Hydraulic Power Transmission System. 
F. BERRY. NCIH Proc v Ill 1949 


Fluid Drive for Rell oe Machine. 





New booklet describes advantages 


of Superior hydraulic quality tubing 


efficient 


Be- 


Tubing is the modern, 
method of handling fluids 
cause it saves space and weight 
and is easily bent and flared, 
the number of fittings required 
is reduced and so are installa- 
it offers 


tion costs. In addition, 


tighter joints, greater strength, 
and less pressure drop. 
Seamless hydraulic tubing 
has been a SUPERIOR speciality 
for many years. From the 
melting of the steel to the final 
flare testing of the finished tube, 
the production of SUPERIOR 
low-carbon tubing is a quality 
Tubing 


operation is given a 


100°, hydrostatic test at pres- 
sures which raise the fiber stress 
to 15,000 psi—in many sizes 
well above the 1000 psi mini- 
SAE-JIC 


Carbon content 


mum required by 


specifications. 


is held to .12°7, maximum for 


greater ease of bending and 


flaring, and each order is tested 


for flareability. The steel used 


is of a non-aging type made 


under a special melting process 
to insure low yield strength and 
unusually high elongation. Sizes 
to 14” OD. 


Complete information con- 


range from 4” 


cerning SUPERIOR HYDRAULK 
tubing, including maximum 
working pressures, bursting 


pressures, velocity and flow 


charts, etc., is contained in a 
new booklet, shortly to be pub- 
lished. 


your 


Use the coupon to ob- 


tain free copy, testing 


samples—and the name of the 
SUPERIOR distributor nearest 


you. On the West Coast, write 


Pacific Tube Co., 5710 Smith- 


way St., Los Angeles 22, Calif. 


SUPERIOR TUBE COMPANY 
2030 Germantown Ave., Norristown, Pa 


Please send me a free copy of Bulletin 39 on 
Superior Hydraulic Tubing as soon as it is 
released 


Send me a free sample of hydraulic tubing 
OD and wall to be used for ie 


| would like to know the name of the distributor 
nearest me 


Name 
Title 
Company 
Street 


City 





Circle 160 on Reader Service Card 








Factors Affecting Selection and Applica- 
tion of High Pressure Pumps. Valves 
and Fluid Motors, H. VICKERY. Am Soc 
Me ech heen eemye = paper M 49-2 


4 
49 


— ay wer Motors to Work, G 


‘ 


Hydraulic Pumps and Power Drives. 


a 


7% 


— Equipment. Elect j : 


Driving and Controlling Machines with 


Some Applications of Hydraulic Motors. 


4 


Design of Hydraulic Systems, H 


horccter 


Hydraulic Controls for Present and Post 
War Products. Product. Eng Feb 1944 


Hydraulic Control. A 


1940 


NOISE 


e HYDRAULI( 


Here's How We Solved oe oe 
Noise Problem, H. F. GR Applied 
Hydraulics Mar 1955 Soluti n to pumy 
n se proble 

Hydraulic Noise in Positive = 
ment Pumps. E. L. MIDGETTE. N 


v VI 1952. Causes of n mp 


sign 


Reducing Noise and Vibration in Hy- 


dooutis Power sey —. W. A. 
ilics Aug 1952 


Reduction, 


Hydraulic Noise 


I ulas ! for cal- 
> reduction by 

f entrained 
ds to reduce 


Reduction of "eee Noise and Vi- 
bration, G. W HAN. Applied Hy- 
draulics Jan, Fek ‘195 0. Analysis of 
system; in- 
corrective measures in- 
and graphical 


noise problem in aircraft 
formation of 
cludes mathematical 


material. 
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ORDNANCE 


High Pressure “gy to Control on 
Mobile Equipment. Applied Hydraulics 


+ 


Hydraulic and Pneumatic Feed Devices 
Speed 90 mm Shell Production. Applied 
Hydraulics Mar 1953. Pictorial study 
i mechanisms n sf i production 


ine 


Pipe Joints for ~ gee Power Trane- 
mission, 2 : hy Market Ma 
Some Practical Examples of Control 
Systems with Special Reference to 
Fluid ee i rome | TUR- 


1) 


Gun Turrets for Aircraft. Engineering 

in 4 1946 (see also Aeroplane Jan 4 
Compressed Air see Guns ee 
on  & 29. R. H f IDG Prod 


eve and 


r 


1945. 


mull mecn 


Designing Delve for =e Turret. 


BECKER. M ion Mar 


nati 


ey Stabile for Tank Guns, | 


t Eng 


t 1944 ee also Machine Desig n Oct 


— 


jesign 


Designing Gun Turrets as Integral an 
of Alscraf. SE. A t Apr, 


Boulton Paul Gun Turret Mechanism, 
M. W ON. Automc tive & Avia- 
tion Industries Apr 1 1943 onstruction 
and operation of electrohydraulic tur- 


rets 


Aircraft Gun Control Systems, H. G. 
CONWAY. Flight Feb 11 1943. Pneu- 
nN 1 system installed; dia- 
operational 


tic gun contr 


jrammatic sketches show 
haracteristics 


Electro-Hydraulic Turret. Aeroplane Feb 





New Dust-Tight Construction 


for SOLENOID VALVES 


protects all operating parts from Dust and Grit 


@ Now you can get even greater value in Quick-As-Wink Solenoid 
Valves — at no increase in price. They've been dust proofed. A sintered 
bronze filter in the breather hole permits air to pass through in 
either direction, but prevents the entrance of dirt. A sleeve with two 
“O” rings assures dust-free operation where the solenoid armature 
contacts the valve plunger. The overlapping cover for the solenoid 
fits tightly but can be removed easily. It protects the solenoid even 
from the dust and grit blown around during “cleaning up” operations; 
provides ample space in which to connect the control wiring to the 
solenoid leads; and permits the splice to be tucked away inside the 
cover, not pulled back into the piping. Write for full details — today! 


f 


LEVER OPERATED HYDRAULIC VALVE 
suited for water or hydraulic oils up to 5000 
psi. 2-way, 3-way and 4-way actions. 


DIAPHRAGM OPERATED “O-TYPE” 
VALVE, can be actuated with instrument 
oir as low as 12 to 15 psi. 


Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 





5 1943 (see also Flight Feb 4 1943, Can | Mfd. by C. B. HUNT & SON, INC., 1996 East Pershing St., Salem, Ohio 
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Hydraulic Machine Gun Charges. | 


Parnall Power-Operated Gun Turret. 


14 


PACKAGE 
POWER UNITS 


A New Development. . 


. Fluid Power 
in the Home, NSTIEN, JI 


Design of a Hydraulic Power Unit for 
a deulti- Station Treneior Machine, J. H 


A New Approach to the Design a Cen- 
tral gs Systeme. W LYTI 


Central Hydraulic Supply. Ste: 


Goodrich Aims for Centralization of 
Hydraulic Power. 1 Hydra 


To Raise 20 Tons Eleven Feet. A; 


Power Package Gives Now Life to an 
Old sCachine. : 5 


Hydraulic Power Pack. 


Hydraulically Operated Intake Gates. 
McNary Dam Powerhouse. N [ 


>. NEIGH 


This Central System ~~ Povo with 
a Production. IVE! Ar 


psi system and 600- 


Hydraulic Power Operation of Lange 


Seem Valves, H. $ ADDENB OKE. 
Made To Order Power For Molding, 


Package Power Units Simplify Sechine 
Design. > R. ALDEN. Applied Hydrau 


ser 


Reducing Production Costs in Rubber 
a Y \pplied irau 


Hydraulic Equipment for Boiler Con- 
trol and Maximum Availability. | 


€ 


Aircraft Hydraulic oe’ and Related 
Accessories, J. A 


NORTHERN NITRALLOY PUMPS 


a. alll 


ol PT) 


INDUSTRIAL 
APPLICATIONS 


@ Machine Tools 

@ Industrial Controls 
@ Lubrication 

@ Paint Pumps 

@ Oil Burners 


There is a Northern Nitralloy Stee! Block Rotary 
Pump made for every rotary pump requirement. Write 
today for detailed information including engi 


data and description of complete N P 


NORTHERN ORDNANCE 
Subsidiary 


NORTHERN PUMP CO. 


Minneapolis, Minnesota 


INC. 
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PACKAGING 
MACHINES 


Use of Pneumatics on ering Lines, 
BAKER F | kaging ¢ 
Baas TT 


Toss. Ay 


Air Operated Tummoves Pays Os in 11 
Weeks. j z 154 


Air Powered Jig Tilts and Turns for 
Packaging Operation. Applied Hydrau 
s Tur 4 landline . wrire ind 


xr 


Air Powered Strapping Machine Re- 
duces Handling Costs. Applies ydrau 


rs 


Want Faster Bs smi Use Ate Cir. 
cuits. j A 


Electrically Controlled Air Circuits Im- 
prove seashine ——- R. E. TAG- 
3ART. Apr ira ‘ t 19 

Fast Setup—Short Run Efficiency, W 


iraulics 


ine 


Automatic Case Unpacker Steps Up 
Production, Eliminates Breakage. A; 
plied Hydraulics Mar 1951, Two hy 


peranuon 


New Gland for > o_o ae e 
Spindics. I I 


Hydraulically- conan Bottle Washing 
Bachine. Eng j May 19 j 


Breaking the Final Production Rr seme 
neck, B. \ r 


Milk for Half Million, R. G. SKERETT. 
Sompressed Air Mag Apr 1947. Bottling 


+ Sol Ad pera A equlp- 


January, 1956 


VHOSE FITTINGS 
V HOSE ASSEMBLIES 


The complete line of 
flexible hose and 
detachable, reusable 
fittings for hydraulic, 
pneumatic, coolant, 
feul and oil 


systems. Fittings, Hose and Assem- 


blies in stock or made 
to your specifications. 
Write for Catalog. 


Fearon 


STRATOFLEX, INC. — FORT WORTH, TEXAS 
P. 0. BOX 10398 


BRANCH PLANTS 











LOS ANGELES AND TORONTO 
SALES OFFICES 
ATLANTA ¢ CHICAGO e¢ NEW YORK e SAN FRANCISCO ¢ DAYTON 
HOUSTON ¢ KANSAS CITY © PORTLAND ¢ TULSA 


IN CANADA 
STRATOFLEX OF CANADA, INC. TORONTO 18, ONTARIO 
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PACKINGS 







The Sealing Mechanioms of Flexible 


Packings. M - 2 ENNY 
VM ’ rT. v : y ya 
M orar No 3/47). 

rk 


y 


Piston Rings for Hydraulics, 


Nov esi 


Packing Gland Redesign Reduces > Pump 
Maintenance, I Applied 


O-Ring Maintenance, 





Dynamic Sealing, ©. JOHNSON. Ma 


Fluid Seal for Reciprocating Shafts. Er 


Fluid Seals, 


Low-Friction Fluid Seals. Encineerinc 


_ ially “d 
O-Ring Design Factors. Mech World 





1f* r piston seals 


Fire Resistant Hydraulic Suids tee Die 
Casting. F i : ng I 

4 n, Feb, Mar, Apr 1955. 
Symposium on Aircraft High Tempera 
ture Static Seals. Ap; 1 Hydraulics 


M. BRAD 


Spring Loaded Packings. 


Oil Seals on Modern Machinery, | 
T . v>= eo B » Gant 1064 } 
2 equip- 












Packing rm for a Telescoping 
— Appl i Hydraulics Sept 1954. 

>ylinder rod packing. 
Report of the Machine Tool He gery 
Forum. Applied Hydraulics July 1954 
Mechanical Seals fee 7c on ba ong 
ment, J 











- How ans Where 





Bonded Seals . 





Use Them, |. | AN ES Applied Hy- 
lraulics May |! 54 Explanation of 
e under bolt heads 





The “O” Ring Spiral Failure Problem. 
A 1 Hydrau Mar 354. Causes 


for spiral fai 














Latest Development: Flowed-in Gas 
kets, | M. RAND, Sr. Prod Eng 


x 4 rT luct es} 


The Effect of Hydraulic rua on A. 
thetic Rubber. H. C J 


ICKING 


Test Stand Design to Lad Select Pls 
ton Rings. ly 


Development of “O” Rings for Aircraft 
> emmane . 33 


Applications, 


Seals to Minimize bmp = at ) ae 
Poessuse. I : 


O-Rings and Their Applications. 


3 O-ring to high speed shaft 





Multistage Sealing, 
ne T —— thn 





Suggestions for Leakage ae in — 
dranlic Systems. B. COOKE. Appli 
s Feb 1953 Racine oe 


$f nt sealing 


Rubber and Leather Can Be Bonded 


to Die Castings for Oil Seals. Precision 
Metal Ying Tan 1953. Bonding rub 
her to zinc die casting: 
bonding operation de 


ed 


How | to Prevent Oil Seal Failure, R. O 
ISFNRARG Product Ena Jan 1953 

>i] seal failure; check list for fluid seal 
specifications; effect of operating con- 
sifications; installation 


lition on spe 


ractice 


Factors in Designing for Mechanical 

Seal ee, to 5 aww Equip- 

ment. if R. STE F. Greiner 
Dr Vv “VII ] 69 


“O” Rings in Rotary h... J Speed Ap- 


plications. T 1. Ar 
Hydraulics July 1982. Gland design 


tion 


Theory anad Design of Large Diameter 














Packings, J. N. SMITH. NCIH—Proc v 


5 1952. 


The Surface Type Seal, R. O. ISEN 
BARGER. NC 1H Proc v VI 1952. Prin 


ples and applications of seals for two 
surfaces at right angles to axis 


f shaft. 
“Floating” Gland Design for ee ‘*o” 
Ring Life, T. J McCl SUISTION. Applied 


ydraulics 





Conversion of Existing Presses to » Disect 
Hydraulic System, F. H. TOWLE J 








Factors Influencing — “©” Ring Oper 
UIE N, R. E. ALLEN 





ation. M 
Ind Thur r 
’ > , : 
17 factors; fa 
1ffecting material selectior 





Theory and Practice in the Design of 


oo, Seats, R ISENBARGER 
ilics |} Mar, May 
1 on seal design 





“O” and “V"” Ring go in Indus- 
trial Hydraulics, | 
roc v IV 1950. Types; applications 








Development of High Pressure Seals for 
AN hey Thread Fittings. H. | 


Tre. BLOOM A 
APE 


Noy 19049 J “Atantane 





Reciprocating Seals, | TOWI 
Engineer Feb 25 1949 (see also ‘Machy 


rket Mar 1] 1949; Auton 
M 1y 49). Working conditions; me 
chanism of automatic seal; effect of 
n; friction and wear; novel ty; 
tf nyara ] sea Packingiess pis 










Hydraulic Packing and Seals, © 










ttion factors 


How to Eliminate the Problem of “O” 
Ring Leakage, T. J. McCUISTION. Ap- 
plied Hydraulics Feb 1949. O-ring in- 
stallation designs for static and reci- 


cations 





rr oot ol i 
‘ iting appli 


Theory and Practice in the Design of 
— — R. O. ISENBARGER 
“IH - Ill 1949. Operating con 





di tions; materials; types 


The Correct Use of “O”-Rings on Valve 
Seats, T. J. McCUISTION. Applied Hy- 
draulics Dec 1948. Examples of designs 
for O-ring installation 





Designing A Hydraulic Seal. W. W. 
HAGERTY. Applied Hydraulics Feb 
1948. Method of hydraulically sealing 
rotating shaft against leakage caused 
by axial pressure gradient. 

Hydraulic Packings and Seals, C. E 
SCHMITZ. NCIH—Proc v II 1948. Ma- 
terials; types; testing; fluids; applica- 


tion 
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oss foppet valves 


for extra economy 


= 


Foot Operated ay Retrold (Remote Controlled) MV, 
: aes Pressure Operated 





Retrold (Remote Controlled) TD, 
Sequence Type 


6 


Pilot Valve Hand Operated 


e Dependable, positive action 
e Prevent leakage 


e Simple installation 


° . NEW! Important, timely and interesting 
@ Sturdily built articles on pneumatics with engineer- 
ing facts and diagrams. Ask your Ross 


e Instant, lightning-like control representative for a copy of the new 


“Ross enginGir,” or write direct. 


Tomorrow's EnginAlRing Delivered Today... Anywhere 


OSS OPERATING VALVE COMPANY 


120 E. GOLDEN GATE AVENUE «+ DETROIT 3 * MICHIGAN 
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Gasket Design and Selection. 


148 


O-Ring Seals in ‘i. > of a 
Mechanisms. 


Development of Hydraulic Seals, \V 


Selecting Operating Pressures ioe sy. 
draulic Systems, I Produ 


Design of Hydraulic Systems, 


New Type of Resilient Seal Simpli- 
fies High Pressure Valve Design. |! 


Design and Materials for Hydraulic 
Packings. I : a 


Limitations of Synthetic Rubber Pack- 
ings for High Temperature Applications, 


High Pressure Hydraulic Gland Pack 
ing. Ly IDE tN A = N wT Cy 


jineering 


Gaskets and Packing for Hydraulic 
Power, THE!) ; 


PAPER 
MACHINES 


New Hydraulic Helper Drive for _— 
der Machines. ; 


How to Select a Fixed Displacement 
Pump and Motor Drive, 


Hydraulic Drive for Confinnces Possess 
tndustsies. I ' V 


Cutting Costs for Paper Laminates, RF 


Air Controlled Paper Slitting, £ 


re 


7uUer 


Complete Hydraulic ae —— 
fies Paper Cotter. I 
148 oy I ps anda ictuates 


Modern Aw Ag Bovises wed nf nen 
Machines, | \ t 


Ms 14 . ty . y 
viay 14 n ng anda usir 


Loading Industrial —— Facume- 
tically. Compressed Air Mag 34 
ee Most of Wydsouties. 


Mar 


PLASTICS 
MACHINES 


Four Pumps Control Four Cylinders, 


RUTKUS. Applied Hydraulics Nov 


Motor Timers for Dwell Control, M. G 


s June 


One Pump for Seven Presses Reduces 
Power Roquisement, R. A. BULLARI 
ics June 1955. Variabl 


-es seven 


Injection Machine Heating Cylinder, C 


£ temne 


Two-Pressure Circuit Uses Pilot Con- 
trolled Relief Valve, H. KLINI H 


7 APE 2 myarau S pept 1ivo4 


Press ago tar Uses —* Oil Booster. 
Pv} ri s ine af 4 2 i) t 
ngle ) sho ot boo oster modeeniese rubber 


press 


Air Devices Assure Accuracy for Blend- 
ing Materials. F >. HE Applied 


Variable rg for ae be ge ew Ma- 
chine, C. G 

Automatic = i iefectien Beld- 
ing. rp MC 


T May ] 4 Y VW 
WY 1304 I v 


Ss 
Nav 


vw 


Increasing Molding Efficiency. 


Solenoid Air Valves Control Tre Build- 
oe Baa ig T. MA 


Precision Timing of Lathe Tooling with 
Limit Switch Controlled Air .—, rh 
Gouuis Fa ae gd J. I 


Automatic Hydraulic Performing Press. 
Engineer July 6 1951. Machine for pr 


ra 
ng 


Ings 


Sizes Go Up—Pressures Go Down. 


Let's Do It a Simpler Way!, 
WALKER Apr d lydrau 


Selection and Setatonenes of Hydrau 
Re ‘Presses. A e } E k 


a 
r A 


ol ee ae Fiatd Power. E 
Iding 5 ty 


Electronic Sequence Timing for Com- 
pression Molding Presses, |. H. WY 


MAN f Mia May 1948 
AN. Ele j ry + 


Injection Moulding Machine. 


Reducing Production Costs in Rubber 
a W. TAYI A 


104 
iJ4 


Better Quality-Faster Molding. M 
Plastics Dec 1947. Improvement of t 


ne with 


Purchasing Presses for Plastic Bold 
LE. Purchasina 


Injection Molding of Rubber Pert. 
A Ma 1m? a £ 
Age ay o. 


formance of molding machine 
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Pumping Progress Report 


FOR HYDRAULIC ENGINEERS 


the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


in many pump installations, is a major problem. 
Another is the necessity for special founda- 
tions. When new installations are considered, 
these factors may dictate more elaborate 
construction than should be necessary. And 
for replacement or modifications of existing 
systems, they may require expensive piping 
and equipment changes. 


COMPACTNESS OF DESIGN, while often desirable, is not 
necessarily the answer. Simplicity of design 
— as in the case of ALDRICH Direct Flow Pumps 
— may be a better solution. 





SIMPLICITY OF DESIGN brought about the first inverted 
Triplex and Quintuplex Pumps and ultimately 
Septuplex and Nonuplex Pumps. This Aldrich 
design innovation brought to pump users many 
economies of space, maintenance and operation 
they had never known. 





INVERTED PUMP DESIGN permits the use of less expensive 
foundations. With the crankshaft located near 
the floor there is no need for expensive 
foundation work to raise the driver or lower 
the pump. Then, too, inverted pumps require 
fewer square feet of floor space than con- 
ventional pumps. 





MAINTENANCE COSTS ARE REDUCED. Fluid-—end, where most 
work is done, is at chest level. Bearing 
replacements are made without removing heavy 
crankshafts or connecting rods. Crossheads 
on all Direct Flow Pumps can be worked on or 
removed from pump without disturbing 
fluid—end. 





TELL US ABOUT YOUR PUMPING PROBLEM. The chances are 
that one of our standard pumps — or a modi- 
fication of one — will do your job. Detail 
your problem and we'll send you a copy of the 
Data Sheet that describes the Direct Flow Pump 
we recommend. Write to: The Aldrich Pump 
Company, 14 Gordon Street, Allentown, Pa. 
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Aldrich inverted vertical pump design 


... for your 


tough pumping problems 


specify ALDRICH 


The entire line of Aldrich Direct 
Flow Pumps feature two out- 
standing design innovations— 
inverted vertical design and sec- 
tionalized fluid-ends. These two 
features have helped make 
Aldrich the organization hydraulic 
engineers turn to when they face 
tough pumping problems. If you 
have a pumping problem, turn it 
over to the men who have never 


turned down a challenge. 


CHECK THESE ADVANTAGES 
OF INVERTED PUMP DESIGN: 
Smaller Foundations 
Simpler connection with prime mover 


Less floor space required 


Reduced maintenance costs 


Write today for 
Data Sheets 
describing the 
Direct Flow 


. Pump Series. 


THE 


PUMP COMPANY 


Originators of the Direct Flow Pump 
14 GORDON STREET 
ALLENTOWN, PA. 


Representatives in principal cities 
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You’re covered es 





when you use 


General Controls’ line of quality automatic controls 


More and more designers find one simple rule short-cuts their control problems 


with a quick solution: 


“Check General Controls first!" For the chances are 


the complete GC line has the perfect answer to your problems whether it’s a 
time switch or thermostat, a midget solenoid or mighty hydramotor. Get 
acquainted with the branch office (one of 38) nearest you... one source— 
one responsibility—near at hand—at your service. 


K-27 MAGNETIC VALVE 


Stainless steel for 
high sulphur fuels, 
syrups, juices 
acids, alkalis, etc 
Pressures to 300 
psi. Midget size 
Multi poised — op- 
erates in any posi- 
tion 


K-273 MAGNETIC VALVE 


3 way flow or 
mixer type. Com- 
pact, multi poised 
For air, water, hy- 
draulic fluids 
charging or empty- 
ing systems. Nor- 
maily open or 
closed. Choice of 
flow patterns 


Aims 


K-10 MAGNETIC VALVE K-15 MAGNETIC VALVE 
—-_ 

Lever action for Piloted piston de 
higher seating sign. Large flow 
pressure. Excellent apacity with low 
general purpose os pressure drop. For 
valve for primary . air, gas, steam, oi! 
fuel, feed water, a derivatives. Versa 
steam, air. (300 tile — with 3 coil 
psi max. operating classes 
pressure differen- variations 
tial.) 


TIME SWITCHES HYDRAMOTORS 

Wide selection for . Pp Wide range of 

domestic and com types in complete 

mercial se range of pipe 

pring wound or sizes and body 

or driven, nor styles to provide 

or safe, dependable, 

e r vent durable answer to 

ating, lightin all liquid transfer 
ger > problems 


5 seat 


= 


across the board 


K-21 MAGNETIC STOP VALVE 


Packless — 2 
normaiiy 
For air, gas, steam 
water, oil orro 
sive fluids. Pres 
sures to 300 ps 
Forged brass body 
Stainiess steel! or 
soft seat 


K-123 MAGNETIC VALVE 


3 way—for nor- 
mally open or 
normally closed 
directional control 
and mixer applica- 
tions—on pneu- 
matic or hydraulic 
operated devices, 
machine tools, etc. 


AIR MOTOR VALVES 


—_ Air-operated dia- 
phragm valve for 
q Le modulating con 
. trol. Normally open 
or closed, 3 way, 
or slide gates 
Selection of vari 
ous inner valves 
body sizes and con 
nections 


CGCENERAL CONTROLS 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR 


GENERAL CONTROLS * Pearex COnTRoLs 
40 FACTORY BRANCH OFFICES SERVING THE UNITED STATES AND CANADA 
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Turner Upstroke Press. Aircraft En 


Jan 1946. Description of 50-ton press 


a 


Aircraft Hydraulic Units, | 
f ft Production Sept 


Time and Temperature Control for Com- 


ANN. M 
N 


posasion Molding. A. HERMA 
14 Elements 


ms 


Reed Prentice Offers New 22 oz an 
jection Molding Machine. Ind 
aS — mr 

New bntoctien Molding Processes. 

} VY Sept 1944. Descript 


‘ 


Tress 


New Machine Adapted to Three Sepa- 


vi 


rate oe Processes. M 


jern Plas 
44 Wes I 


‘ +} 


nyarau nection moiaing 


New Injection Machines. Moderr 
tics May 1944 bee fon of 6-24 


“eo } 


machine 


Centralized All-Electric Control for New 
Plastic a7 Molder, R. L E 


P Mia M MAC 
NT. |! Mig w 1944. C 


M 


—, 


transmiss 


PLUMBING 


Rotating Manifold Design. Applied Hy- 
draulics Dec 1955. System plumbing 
mm tire-mounted, mobile crane; crane 
ib rotates in respect to wheel assem 
Y 


Fiuid Transmission in High Pressure 
Systems, W. ERNST. Prod Eng Oct 1955 


How to Select Fluid Line Sizes for Oil 
eo Systems, A. E. MORRIS. Ap- 
plied ‘yoru lics Aug 1955. Charts 
tables, and formulas help select line 

res whl h result in minimum pressure 


sses 


Choice of Flexible Tubes and Hose, 

V. KLEIN. Engineering July 8 1955. 
Natural and synthetic rubber hoses 
advantages and limitations of plastics; 
somposite flexibles; selecting flexible 
tubing 


Quick-Connect Couplings Simplify High 
Pressure Test Equipment. Applied Hy- 


lulics 


hydrostatic pipe testing 


How té Design and Build Welded Valve 
Panels, H. W. BROWN, J. H. SMITH 
Applied Hydraulics May 1955 


Drilled ym Manifolds, {. EA 
LAIRE. Applied Hydraulics Mar 195 


How Much Pressure Loss in Round El- 

bows? R. K. GUTHRIE. Heating, Piping 
& Air Conditioning Mar 1955. Tests on 
res Ss round elbows 


air systems 


FooGustion. TY ges Tube Fabrication, 
NCIH Pr v IX 195 


ttions of tubing; problems 


tions 


Swivel Joints and Their Hydraulic Ap- 

plication, | HEYWORTH. NCIH Proc 

v IX 1955. Survey of types of swivel 
ints and applications 

Compressed Air for Construction Works. 
M. ANTILL. Commonwealth Enar Sept 

354. 


Hydraulic Hose ... Construction .. . 
Selection . . . Application, |. A. MUL 
LER. Appli Hydraulics 
ind pressu 


ided ir hart form 


Swivel Fittings fee Aircraft —— 
Systems, M \ I 
Hydraulics July 


Report of the Machine Tool Hydraulics 
Forum. Applied Hydraulics July 195 
Ideas for Reducing Operating Costs of 
Air Powered Tooling. Applied Hydra 
ics Apr 1954. 


Sectionalized Panels Permit Assembly 
Line Techniques, Applied Hydraulics 
Mar 195 sd Be raulic control panel con- 
structi n hich speeds assembly and 
simplifies poe Pe 


Fluid Lines and Fittings for Mobile 
Equipment, J. E. JASS. Applied Hy- 
jraulics Feb 1954. Layout of piping 
tems on mobile equipment; pipe 
and threaded fittings; tubing and com- 
pression fittings; tubing and welded 
1ssemblies 


sys 


littings; hose 


Threadless Sub-plates Prevent Hydrau- 
le Valve Leakage, R. C. HUPP. Too! 
sngr Dec 1953. Prok blems of sub-plate 
r gasket mounting valves for machine 
s; advantages and disadvantages 


Sandwich Manifolds Simplify Machine 
Piping Layout. R. MOESE. Applied Hy 

draulics July 1953. How to design hy 
draulic circuits using brazed manifolds 


Pheid Power Systems, H. L. STEWART. 


June 1953. Hydraulic lines 


Flareless Fittings, R. W. PHILLIPS. Ap 
plied Hydraulics Apr, May, June 1953. 
Design, materials, and assembly tech- 
niques are detailed for fittings made by 
a number of companies. 


Development of Cluster Fittings Sim- 
plifies Aircraft Circuits, F. J. HANBACK 
Applied Hydraulics Apr 1953. New 
series of fittings for high pressure op- 
ration im congested compartments. 


Piping and Manifold Layout Reduces 
Hydraulic Maintenance Costs, E. W 


lics Apr 3 


unit to minimize pif 


Application of “Shear Type” Sleeve 
—e R. W. PHILLIPS. Applied Hy- 

1ulics Mar 1953. Compression sleeve 
is it ; ith nut before assembly 
during assembly sleeve shears ftee of 
nut 


Compressed Air Plants’ Success De 
ween On Distribution Piping. Heating 
ir 3 & Air Conditioning Mar 1953 


es ior pi ning system 


Application and Design of Compression 
Type Fittings, R. W. PHILLIPS. Applied 

ydraulics Feb 1953. Methods of as 
value 


rials and sizes 


Fittings and Hose Problems Discussed 
at Transport Meeting. Applied Hydrau 

s Feb 1953. Report on 1952 transport 
tircraft hydraulic meeting 


Fluid Carriers for Hydraulic Units in 
Earth Moving Equipment, E. JASS 
YCIH Proc v VII 1953 


Pipe and Tube Bending, 8. SCHUBERT. 
Industrial Press, New York 1953. Six 
mmon methods of bending ferrous 
ind non-ferrous pipe and tubing; fix- 
res; devices; layout of pipe for bends 
1s various degrees of bends 
minimum radii 


Flexible Hose Assemblies for Pneumatic 
Applications, P. E. CHORLEY. Applied 
Hydraulics Nov 1952. Discussion of 

it ils, manufacturing and test pro- 
jures, and service conditions. 


Design and Application of Flared Fit- 
tings. R. W. PHILLIPS. Applied Hy- 
draulics Nov 1952. Fittings made by 
various manufacturers are described 


How to Assemble Threaded Tube Fit- 
tings, R. W. PHILLIPS. Applied Hy- 
draulics Oct 1952. Information on Na- 
tional Taper pipe threads and Dryseal 


pipe threads 


Would Swivel Joints Speed Your Ma- 
chine Adjustments? R. M. OLSEN. Ap 
plied Hydraulics Sept 1952. Use of 
wivel joints on die casting machine. 


How To Determine Tubing Wall Thick- 
ness, R. W. PHILLIPS. Applied Hydrau- 
ics Sept 1952. 

How ot Lay Out and Construct Control 
Panels, W. T. McCORMICK. Applied 
Hydraulics July 1952. Arrangement of 
panel-mounted valves on machine tools. 


How to Flare, Bend and Install Tubing, 
R. W. PHILLIPS. Applied Hydraulics 
July 1952 


Piping Pointers for Hydraulic Circuits, 
W. T. McCORMICK. Applied Hydraulics 
June 1952. Three machine tool applica 
tions showing piping layout ideas. 


How to Cut Hydraulic Tubing, R. W. 
PHILLIPS. Applied Hydraulics June 


1952 


Are Your Hydraulic Oil Lines Fireproof? 
Mill & Factory May 1952. Reduction of 
fire hazards in handling hydraulic 
fluids; danger points. 


Metal Bonding Simplifies Aluminum 
Hydraulic Assembly. Applied Hydrau- 
lics Mar 1952. Application of Al-Fin 
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Pipe and Fittings for Industrial buy 
lic Systems, 


i t * 


na 
Portable Tube Working Tools, 


Tubing and Tube Fittings, L 
) NCIH |} v VI 195 


Hydraulic Equipment Design. Construc- 
tion, Operation, Maintenance, | 


Control of Leakage in Taper Pipe 
Thread, h NNELL. NCIH Pr 


Hydraulic Hose Design. | 


Design of High Pressure Plugs, H 


Investigation of Hydraulic Damping. 


Pressure Losses in the Flying Wing. 


Pipe Joints for ayoeuis Power Trans- 


mission. I y VICI KE 


Hydraulic Power Operation of Large 
Steam Valves. > A ENBR KT 


61S Alloy Tubing for _Brdrauti Pres 
sure Systems. 


Transfer Plates Simplify — a 
draulic Installations, 


Hose Assemblies and Related Fittings. 


Harnessing Fluid Power, | 


Outlaw Oil- What a Plant Did About 
It v Apr i Hydrauli 


Hydraulic Equipment for Boiler Control 
and Maximum Availability. Eng & 


164 


Flanged Joints— Their Development and 

the Trend, | :, SCHMIDT. NCIH Pr 
il 1948 

Hydraulic Swivel Designs, B. J. Mc 
-ABE. Aero Digest May 1947. Connect- 


hydraulic supply 
with moving cylinder or other device 


Piping Shop for Air. Sheet Metal Work- 
er Feb 1 


14 


Don't Strangle Pacumatic Devices, 
MAY Am Mach Jan 30 1947 


Development of Ultra High- Pressure By. 
Gaus Systeme. S. M. PARKER 
Mech : 6 n3 
14 1947) 
a —— oe B. J. McCABE 
er e 1946. Design of rigid 
J systems oy 
psi pressurs 


sion 
sn 


a ee ¢ 


tion May 


installation of gery Air System. 
W : r & Works Engr 


Driving and Controlling Machines — 
Hydraulic Equipment. Elect Mig 
Causes and Prevention of Locks in Dnt 
Gout ae B. J. McCA e 


Military and Commercial Regantg—wr! Hy- 
droulics. R. N. GRIEF. Pitr m Pu 
New York 1944. (Book). 


Hydraulic Lines . . . Which Material, 
What Size? R. K. LOTZ. Machine De 


ind sizes in 


Reduction of Progressive Thinning of 
Rydeulie Tube or B. J. McCABE 
Aero Digest Dec 1943. Study of flare 

reasons for hy- 


T 


Lockheed Airdraulics and Hydraulics. 


Hydraulic Systems. 
Hydraulic Piping. R. TYLER. Product 
Eng Nov 1441. Methods lesigning 
n tubing 
esses; charts 
w, velocity and 
iron pipe size and hy- 


Rotation of Shock in Hydraulic Lines, 
SCHOEN. Iron & Steel Engr Nov 
1 of leaks and breakage 


ae — Installations, |. £ 
N, R. B. CAMPBELL. Aer 


ion methods, 


Hose Coupling with Automatic Cut-Off 
Valve. Engineering vy 24 1939. Brief 


lescriptior t ipling for air lines 


Rubber ry" or uae Peeeswse Service. 


M 


Hose Couplings for Pneumatic Tools. 


t 4 
F. ROMER Machy (Lond) Aug 9 I34 


types f mnectors descril | 
Correct Practice in Installing Com. 
— Air, D. M INCAN. Modern 
wer s Eng 
sed by pipe 


Valve Coupling for Compressed Air 
Pipes. Engines 3 June 30 193 You 
pling incor; it-off 
VAlVE 

Manufacture and Use of Air Hose. x. K 


ressed Air Mag May 


PNEUMATIC 
SP 4-8 8 8 ES 


e DESIGN AND 
OPERATION 


M 


ae ge ae as Als to Production. 


Compressed Air as » Ald to ee. 
Mech Handling } 

sompression 

nance of pneur 


equipment 


Se! Air for beg ye Cen. V. 
,ALD re 
quirements 

sysiem 

ing. 


Efficient Piping of Compressed Air, | 


Survey on EMistont Geo of Compressed 
Air. | TER. Roc 


Protect Your Air Tools from Moisture, 


POWERS. Power Oct 1954. 


Compressed Air for Construction Work. 
M. ANTILL nmonwealth Engr 
Sept 1954. Compresse ed air layout ; 
trison of cost o! portable mpressors 
tted individually st of fixed 


tallation; pipe size and losses. 


Engineering Compressor Installation for 
Maximum Efficiency, ©. F. BENNER 
Tooling & Production July 1954. Plan- 
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Complete Flexibility 


with a 
Athou series ‘*U‘‘ 
UNIVERSAL MOUNTING 


AIR CYLINDER 








Here is a new series of extremely 
STOCK SIZES: Cylinders available for immediate 


; delivery in these sizes. Part Numbers 
very small mounting area. You get four 4 and Prices Shown. 


compact air cylinders which require 





mounting types—foot, front flange, ae - —— — ~— ~ 





rear flange, and clevis provided » | WANYgMAI UA2MAI UAIMAI 
. . - 26.00 34. 95 : 46.00 
integrally by drilled holes in the heads. UATygmaz | UA2MA2 | UAPAMAZA 
SS 22.35 ae 
UAT, MA4A UA2MA4A UA3MA4A 
and assembling or stocking of miscel- 35.20 = Ss = ...! 
, 2 mig UAI54MAGA | UA2MAGA | UA21/.MAGA | 
laneous attaching brackets is eliminated. 3.20 | 











The installation is much more rigid 








55.00 








UATY,MABA 
36.80 47.80 


UA3MABA 
62.00 





| 
: : , 
Stainless steel piston rods and hard er ny 


drawn brass barrels assure corrosion 40.20 58.20 





. ° e . UAIMAIZA UA3MAI2A 
resistance with low frictional $0.40 65.60 











—* UA2'/,MAISA 
characteristics. "_ 20 























“A” suffix denotes adjustable 
cushions both ends 


Write for further in ormation today! 


3823 PACIFIC AVENUE 
CINCINNATI 12, OHIO 





MANUFACTURING CO. 
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PNEUMATIC 
¢ DESIGN 6 


Air Power Unlimited Serves Broad ond Selection of 
’ Looling ietermination of requirements 


Gustetat Field. 


OPERATION e« 


Bier Alr Plants Need Proper 
SYSTEMS Roads & Streets June 1953 


Compressing Air, T. HICKS 


Planning Expanded Production? You'll 


Auxiliaries. 


periority of unit distribution of air over 
sentral distribution; cost comparison. 


Getting Peak Efficiency from Com- 
pressed Air Power. E. C. POWERS 
tes Eng Jan 1953 aa tar er 


equipment od air 


Need Greater Compressed Air Capac- 


ity. Applied Hydraulics 


tool builders experience 


expansion 


How Douglas Keeps Its Pressure Up. 1 Sustem design: @6 
, tory June 1953 pacity needed; pipe sizing 
maintenance . 


M. VIGIL, Mill & Fa 


quipment 


Decentralization of Air 


ler de 
pressed air sys 
& Power May 


ration of large 


Fifty Years in Compressed Air Indus- roby ype or int sma 


wy Some Notes and Reflections. R. | units; elimination of tru 


Compressed Air System Is Spacesaver, 


fective? 


tn Mech FEnars 
) n Enors ss 


Eliminate Compressor Operating Prob- 
Petroleum Refiner to keer 


lems, L. J. MURPHY. 
. bs 
ining pipe size 
ing new compressor 
Mechanization 


r - 97 10562 
Mar Z/ oi 


Air- Hey to Small Plant Automation. of f é‘ 


ar 


N. Iron 
mpressed air 
Ipacity; n 


Age Jan 


Do Fieat Air Systems Need New Look? 


{RAMM. Power Jan 1953. Su- 1 & Factory May 19 


Supply Can 
Prove Boom to ng R. P. ENINGER INGTO! m 
stry Advan Air erate y 
compres 
compact 
reduc 


1953 


nk lines 


Problems of air system; de 
detecting air leaks ttions 


and Automation 
Stoans a Compressed Air, D. A 
Is Your Air gel Boao | bara ' jenieu 


instal] 
imber 
ttion; distribution 
is tor 


system roper 
various tribution 


June 1953. Ma 
during 


Engineering Compressed ae Systems, 
MURPHY. Petroleum Refiner De 


timate of 2 


of Compressed Air Power 
Ideally To Production of 
Solar’s Rares eee ony D. WOLF- 
Metals Nov 1952 
ranes are portable 
other ap 


Versatility 
Adapts It 


ssor plant; 
mpressed air. 


Ford's Ahead With New Compressed- 
Air System. E. C. POWERS. Power Nov 
2. Greater demand for air and need 
pressure up during peak loads 
ired new tem; plan showing lo 
f mpressor stations 


Intake for Air-Compressor Affects Et- 
by ciency. E. C. POWERS. Power Sept 
LAR 52. Correct intake prac location 
ping performance; avoidance of tur- 
pr and entrance 

filter. 


ce; 


reign yht air 


l 
How to Care for si Lines in Welding 
— Industry & Iding June 1952 
air pressure on king air dis 
syster pipe size for mair 


com 


ir ines and gown pipes 


aoe to Sise ag Als Receivers. 


vhart givin 





4332 Horatio Street 





MAYSON MFG. co. 


LONGER LIFE, SHORTER HOSES 
WITH MAYSON HOSE SWIVELS 


the machine, making it more salable 
Manufacturers of construction and road building equip- 


Manufacturers are discovering unexpected savings in 
the use of truly flexible hydraulic lines. With Mayson 
Hose Swivels, hoses fit neatly to machine contours and 
final assembly connections are made in seconds. Where 
relative motion is required a hose end can travel dou- 
ble the length of the hose itself. This eliminates dan- 
gling excess hose and dresses up the appearance of 


Californie 
Colorede 


Ilinois 
Indiana 


Massachusetts 


Michigan 
J.1.C. Stenderds 
Sizes ‘a"" to 2°" P.T. 


Mole or Female Minnesota 


Missouri 


New Jersey 
New York 
Ohio 


Tennessee 
Wisconsin 


Detroit 10, Mich. CANADA 


ment, lift trucks, hose reels, die casting and special 
machinery are using and ordering more Mayson Hose 
Swivels. Call your dealer and let him show you how 
you can improve your hydraulic layout at an actual 


saving in cost. 


DISTRIBUTORS 


Van D. Clothier Inc., 1025 E. léth St 


Los Angeles 2i, 
1485 Bayshore Bivd 


San Francisco 24, The Burke Co 
Denver 16, Hydraulic Service & Supp. Co 
5975 Colorado Bivd 

Chicago 39, Fiow Products Inc., 5656 W. Diversey 


South Bend 14, Power Transmission Inc., 302 W. Ewing Ave 


Fitchburg, Hope Rubber Co 
Walpole, Knox Inc. 33 Union St 
Detroit |, Ohio Rubber Supply Co., 59 Selden Ave 
Grand Rapids 3, Central Industrial Supp. Co 
1309 Fulton Ave. E 


Minneapolis 3, H.U. Rogness Inc., 135 South lith St 


St. Louis 8, Foster Mechanical Equip. Co 

4262 Washington Ave. 

Kansas City |1, Zopf Engineering Co., 214 E. 39th St 
Newark 2, Geo. M. Pearse & Co., 1060 Broad St 
Pelham Manor 65, Nielsen Hydraulic Equip., 4 Penn Place 


900 Summit Ave 


Toledo 4, Bigelow-Gibson Inc. 
1121 St. Clair Ave 


Cleveland 14, Webb-Enston Inc 
Knoxville, Leinart Engineering Co., 412 Fifth Ave. N.E 
Milwaukee 4, Putrow Industrial Service, 647 W. Virginia St 


Torents 13, Stratofiex of Canada Inc., 9! Kipling Ave. $ 
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minimum size receiver that can be used 
in given system 


Compressed Air Systems Which One 
will Serve You Best? L. B. SCHRAMM 
WHEELER. Plant Eng Fel aS 


entrai syster 


Air Receiver Pump-Up Time. 17 


On-the-Spot Air, Ir 


tlex 


Estimate Cost of Compressing Als. 


Getting Peak Efficiency from Com 
pressed Air Power to Meet Emergency 
Production Semenée. POW 


1+ & ¢ 


Watch Air Pressure, 


Your Air Compressor—How To Get 
Bost Cu of It, T. G. HICKS. fF j } 


How to Get Most Out of Your Com 
peceser Sedipment, WERS 


Pneumatic Power, 


How to Get Top Efficiency 7 Com 
pressed Air Power, | 
eating, Piping & Air 


Compressed 
try. edited by ! in 


ion 


Load? Location? Leaks?—Factors Af 
fecting a, of beer Air 
Systems. E WERS. Plant Eng 
Dec 195 Testing tools for air require 
ment standby units eaks ryout 


How to Get Best Performance from Your 

er tag ar Air System, G. C. CLOSI 
j Finishing Oct 195 Planning 

scking system; numbe fe 

pre rs and capacity 

lation; distribution 

Air Compressors, ! 

& Quarry Eng May 

ion, installatior 

1ance, and 


jiscussed 
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you'll want 
RHOADS 


)\\ ew PACKING HANDBOOK 











J 














An invaluable reference for the 
design and application of packings 


Here it is, just off the press, Rhoads 
new 56 page handbook on the 
design and application of hydraulic 
and pneumatic leather packings! 
Every subject from ‘What is a pack- 
ing and how it is used” to “‘Main- 
tenance of Packings” is thoroughly 
covered 


U PACKING 


Written and edited by the leading 
manufacturers of mechanical leather 

VEE PACKING packings, the data and principles 
contained in it have been approved 
by the leather packing industry. 


This book is a publication of the 
National Industrial Leather Asso- 
ciation of which J. E. Rhoads & 


Sons is a member. 


FLANGE PACKING As a contributor to this book and 
the manufacturer of famous Tannate 
Leather Packings, J. E. Rhoads & 
Sons will be happy to send you a 
copy. Please use the coupon below 
or write on your business letterhead. 
CUP PACKING 


J. E. Rhoads & Sons RHOADS 


2100 W. 11th St., Dept. AH, Wilmington 99, Del. 
’ INDUSTRIAL LEATHERS 
Gentlemen: 


Please send me a free copy of Rhoads new 
Packing Handbook. No obligation, of course. 





Name 


Firm__ 





City 
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PNEUMATIC SYSTEMS 
* DESIGN & OPERATION 


Vw 


Versatility of Air Power. Mi 


Compressed Air Conservation. W 


ne 


Notes on Pneumatics, | 


nd 


Ground-Rod Driver Effects New Eco 
nomics, \ KS, | ALTIERI 


Summary of Published Information on 
Large-Capacity Compressed-Air Recetv. 


ers for Underground Deines. A. ALLEN 


Air Compressors, Control and Installa 
tion, tman, Londor } 


Choice of Operating Pressures for Puce- 
matic Systems. = ; VIG 


14 A Advan- 


Air Stored in Building Framework, 


How Tankage and Operating Air Pres 


sure Influence Pneumatic Control Sys- 


tems, i 7en¢ 


Air Power Where You Want It. 


Changing Compressed Air Piping Im- 


proves Operations at Martin, E. ELLI 


Ji¢ 
pi 


Engineering Compressed Als Installa- 


tions, A I 1948 


Get Maximum Efficiency From Air Com- 
pressor. Southern Fe wer & Industry 


ily, Aug 1948 Planning, select 
ressed air plant 


pressure 


Sheet Metal Operations in Aircraft Sup- 
wr Plant move About “Air Power”. 
348. Air compressor in 


supply system; appli 


Columbia Basin- Coane ae Plant on 
Canal Peetect. \ 


as Air Resstves. 


Causes and Effects of 
pressed-Air Pressure. 


i mg Ale Receiver. 


ns 1 Ma 


Compressed Air—Great Equalizer, T 


Hachment 


Engineering Air Compressor Installa 
tion for Maximum Efficiency. G Ir 


Maintaining Correct Pressure in Com- 
— Als an Machy (NY 


Cost of Delivering gg mw Ak. 


Planning and ae Eiiclont yea 
Mack 


ee Air a seeongy ichy 1 


city 


Compressor Starting Auxiliaries. 


Designing for Pneumatics, 
I Machine Design Apr, 
14 Theory under); 


Departmental 


Piping Shop for Air, Sheet Metal Work 
r Feb 1947. Advantages of rigid feed 


lines with outlets 


is 


timat 


Cooling Water See for Ate Com. 
—e™ H i Pov 


Compressed Air Handbook, Applica- 
tions, Equipment. Engincoring Date and 
Test Beoseduse. pressed Air and 


70 ve 


Air Compressors, | 


Hor 


na 


Safe Practices for Air Compecssor > 
eration, I s 


Flexible Compressed Air wd Steots 
eng Changes. M H 


ne ‘ vA 
~ ry 2¢ 


Proposes Departmental Units L..4 Com 


— Air Needs. E 
stry & Power May 


Pneumatic Power ont Control— Where 
ng va. R. E. BI Machine De- 


Installation of Compressed Air Sys- 


Charts for Rapid Calculation of Work 
Required to Compress Dry Air. W. A. 


ion exponent 


y of compressor 


Compressed Ale as Production Teel. 
P. W. PEEL s Po ower & Mass Pre 


Screw Products Industry Uses Com- 
pressed Air. Machine Tool Blue Book 
Mar 1946. Air applications described; 
rsatility f air power illustrated in 
jucti nance operations. 


APPLIED HYDRAULICS 








7WC THE NEW LINE OF) |} 4-way, OPEN CENTER | 
LEY HYDRAULIC CYLINDERS J | gm WVORAULIC 


> CUSTOM BUILT AT MASS PRODUCTION PRICES pA VALVE 


Our 10 yeors experience in filling the needs of Aircraft RAL Has built-in adjustable relief valve, set 
and Heavy Industry for Hydraulic Equipment hove led us to EXTe at 1000 PSI with a spring loaded neutral 


the engineering and development of this all new line of position. Used for controlling (1) double 
Industrial Hydraulic Cylinders. Designed especially to meet the action cylinder of the types shown in this 
most rigid requirements of industry. All are double action with rugged advertisement. Can also be mounted in 


steel construction throughout. Made to take pressures up to 1500 PSI q series. Has 3/4'' standard pipe 2132 


and 3000 PSI. Utilizing standard ‘0’ rings with leather back-up rings inlet & outlet ports. 1/2" pipe 
on the 3000 PSI types. Have male clevis mounts on both ends. thread cylinder port. Shipping 
We ore also equipped to Custom Manufacture to your specifications. weight 10-1/2 pounds. . .. « « 
Write us Today for further details or expert advice on your problems. 
PART NO. BORE STROKE SHAF T Type of CAP THRUST 
ae ee 


1500 | External Threaded 10,500 Ibs, 











PH34E 
PH36E 
PHE! 
PH312E 
PH34I 
PH28! 
PH45E 
PH 46£ 
PH48E 
PH410E 
PH412E 
PH45E3 
PH46E3 
PH48E3 
PH410E3 
PH412E3 
PHS518! 
PH5241 
PH5301 
PH636E 


” " ” 


no “ti : Ss : | 
"_ f WVORAULIC CYLINDER 


External Threaded 8, \ . A rugged, heavy duty cylinder, All steel 
- - ” construction. Double action. Has 7” bore, 


a - . 13"" stroke. 24"" steel shaft. Ideal for 


use in hydraulic presses, leveling ramps, 


. hydraulic tail gates, industrial 
” 5 I machinery, road machinery, etc. 95 
” 24 . Shipping weight 180 pounds. .. 


a s GB-8-25 TON HYDRAULIC CYLINDER | 
0 - os ’ Same as above except has 8”’ bore, 15’’ 


’ stroke, Will 50000 Ibs. 
Inserted 59,250 Ibs. ‘ thewet at 1000 PSI. 10522 | 
oe os ’ Shipping weight 185 Ibs. 
: — i > ere TER 
External Threaded 86,625 lbs. ‘ i ot 
AULIC 


Here is a RES s TON 

Arbor Press you can use 
} in the shop or take with 

you on the job. Has sturdy 


NYNAIVGHHHHSAHIOSD 


ef. 




















Aus & bake &WW WW HG 














frame of 4°’ welded 
SURPLUS HYD. CHLINDERS| wre ee CODING HYDRAULIC CYLINDER iene be | 


to 40,000 Ib. thrust with a 3000PSI Thrust shaft is in two stages. First stage extends 39’’ — the 


’ 2-1/2"" diameter ram, A 
line pressure. May also be used as second stage extends 18"’. Each stage work s seperately. The 00 60 control valve operates the 
a low pressure air system cylinder, overall length eye-to-eye is 61)4"". Inner shaft is 2-3/4"" dia. - piston in both directions, 


Has a 4” bore, 18’ stroke, 30/4"" outer shoft is 3%"’ dia. Bore is 4%"". Ports are 1/2” AN pipe. Platform is adjustable. 
length. Part No. 29. New & Used, 7; AiR ASSOCIATES Has positive power Hand 


NEW USED ) | Pump. 2000PSI pressure 
ew FBES 02929 | ie HE, | nyDRAULIC rest Sue V ) gouye: NEW 12928 | 








Electric motor driven type. Hos o 2500 PSI 
Part No. 27A. Finest Surplus. . Hydreco Pump which delivers up to 10 GPM. 
For use up to 1500 PSI.Hos bore a a Powered by 15 HP, 3 phase motor using 220/ 
of 3"", stroke 21-5/8"", shaft 440 volt, 60 cycle current. Unit has selector valves, 


vie 
Se ene 2 , VIEKERS 
m Length 29%4""s 352 @ \ pressure gouges, flow meter, reservoir, heat exchanger HYDRAULIC 
Ports 3/8"’ AN pipe. and filter pressure regulator. Mounted on steel frame. TRANSMISSION 
COST GOV’T Has work bench, flourescent lights and hand operated, 
art No, 27B. Similar to above. APPROX. $6000 high pressure pump for testing to very high pressures, Self-contained, constant torque at all 
Will stand up to 2000 PSI. Has S/BOPS Overall size: 8ft. longx7ft. high 4 ft, Jeep. speeds withvariable volume, reversible 
internal stroke cushion in both piston pump which supplies hydraulic 
directions. Bore 3-7/8", stroke B= HYD. TEST STAND- Same os above but has a Reeves S96 motor, Has 2 H.P. automatic pressure 
23”, shoft 1-3/8"’, eye- variable speed reducer to control the pump output as desired. dash pot for smooth control. Power 
to-eye length closed d ERs PISTON TVPE-CONSTANT | output RPM is 0 fo 1/3 input RPM in 
27A| is at. Ports = G5= SOROS OIG: PUMPS & MOTORS both directions. Input RPM 1800 con- 
’ AN pipe... 4 | the tinuous, 4000 intermittent. ideal for 
UU ' Mode fo top Aircroft specitications. RPM shown be ow is’ Letise, Dastice e 
D piicator setups, 
a recommended maximum for constant speed. Quantities limited, 
Port No. 27C — Similar to 27A above. ; HYD t PRICES Conveyors, Drives, etc... / _ 
Take up to 1500 PSI. Has 3-1/2” Cu in. perrev. GPM PSI RPM [ NEW J USED 4’ SPLINE SHAFTS for input and 
bore, 23” stroke, 1-1/2” 4 5 410 1000 3000 $20.00 power take-off on above. $2.50 pair 
-_ 7 PF9-2713-20ZE ‘410 1500 3000 — INPUT & TAKE-OFF PLAT 
a a ts PF9-271310Z_ 208 7 1500 3000 75 | $22.50 [To odape tons. to pulley drive: Hes 
PF2-713-25BCE .507 . 1000 3000 I $22.50 high speed beorings and 
PF50-3915-30YG 1,520 3000 3000 200.00 1/2" keyway shaft, Per Set 
HYDRAULIC MOTORS 
MF9-713-15A +310 4.46 1000 3750 $18.50 
MF9-713-30BCF +600 9.75 1000 3750 


; gear ty 
: 9-7 13+ F 507 8.25 1000 3750 ; deliver 2GPM at 1500RPM 
Top condition. Has operating pressure Bk! a oe | with 1500 PSI — delivers 


of 1500 PSI. Copecity of .5ev.'s. FE STRATO POWER HYDRAULIC PUMPS pre , 6 GPM at 4300 RPM with 
per complete cycle. Designed and built to finest aircraft specifications. ~ 1500 PSI. Has .375 cu. in. disploce- 
' ment per rev. Ports ore 3/44 


fe U PART NO. GPM Ps! RPM PRICE EA. = stondard pipe. 5/8’ male 95 
We stock a complete line of Hyd- SP-3 1400 3750 NEW $27.50} ; spline drive shaft, 4" mi fT 


enihe Win tiie. we 67WF300 1500 | 4500 USED 72.50 AMLIB? [ mount. In good condition. 
all types of fittings and hardware, 67 J800 3000 4500 USED 87.50 4 ue 
Send us your requirements, NOTE: Items shown here are only 

Order from this Ad. Pay by Money Order or Check. P.O.s accepted small part of our tremendous stocks. 


from well roted D&B firms. 1/2 Dep. with C.0.D.s. Prices F.0.8. We hove over 100,000 Hydraulic 
- Cylinders in 106 sizes and types. 
2263 E. VERNON AVE., DEPT. AH-I LOS ANGELES 58, CALIFORNIA page ll gy sang ag 
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Air Power Decentralized, R. P. ENING ing gases. Oct: 2-pressure cylinders 
PNEUMATIC SYSTEMS ER. Mill & Facte ry Dec 1944. Use of rolling drum compressors, etc 

lepartmenialized 

‘ PERATION » ecsmuacacrenerts Precautions in Air Compressor Plants. 

Cooling-Water Temperature Control for H. H. MILLER. Southern Power & In- 

Air Compressors. Engineering Nov 3 dustry Jan 1944. Precautions in opera: 

43-Year-Old Air Compressors Still Serve 1944. Description of automatic control tion of air compressor plant; leakage 

Quarries. Compressed Air Mag Jan apparatus for maintaining jacket cool lubrication, starting and breaking in 

1946. Maintenance case history of two ing water of dium d larger sized new compressor; installation of after 

tir compressors and put in service in tir mpressors at constant and opti soolers; inspection of compressor 

} ther pneumatic operations mum temperature valves; air receiver connections 


Audels Pumps. Los age Air Com- Efficient Utilization of Compressed Air Sens Sewe Steck Ais Receivers, Brit 
r 1AM. Audel & Co m > = tandard Instn—Brit Standard 430 
pressors, ©. | Audel G ©O in ) Foundry. J. L. YATES. Foundry Oct sands P @* 
146. (Book . . 144. Material; dimensions; tests; mark 
— ‘ 1944 mpressed air plant; receiver ae of 
sign; distribution; maintenance. = 
Installation and Maintenance of Com Let's Compare Compressed-Air Fuel 
— Air Plant. W. J. ROBERTS importance of At Compressor, FE. 5S Costs. Power Nov 1943. Tables and 
& Works Engr Sept 1945. Layout [VET Modern Power & Eng Sept notes for computing fuel or power costs 
f mpressed air equipment; points 444. Proper maintenan ind opera for selection of drive for air compressor 
iffecting installation; notes on overhaul tior i air mpressor pian ste 1 engine, Diesel engine, gasoline 
ind maintenance ngine, gas engine and electric motor 
mag | _ Air Compressor, D. BRAID irives compared; distribution losses 
Small Air Units Solve Expansion Prob- ch i Apr 7 1944. Procedure in 
lems. R. P. ENINGER. Mill & Factory new inst tion and overhaul; proper a Air Compressor 
Aug 1945 Use of small air compressors ibrication; properties of oil; overheat tion. Mill & Factory Oct 1943 (see also 
air systems ng ibricators; cooling water; direc- Petroleum Engr Nov 1943). Installing 
obscure causes of heat rir mpressor; location; foundation 


Compressed-Air Layout Anticipates Fu- ures and temperatures tir intake; air discharge pipe; safety 
ture Demand of Colliery, W. B. WIL- valve; circulating water; steam exhaust 

IAMS, G. E. SMITH. Coal Age Aug Pneumatic Systems and Controls in Me- (steam driven 
1945. Equipment and layout of m hentoas Design. E. E HEWITT. Produ 
ressed air system ng Mar | 44 Systems and valving for Installation and Maintenance of Alr 
} ate § for . ent, sequence Compressors, D. BRAID. Mech World 


ict 22 1943. Selection and arrangement 





ts of Pneumatic Installation. J. C seal iting omath —<—< — f air compressor sites; cost, perform 
I l Engr May 1945. Install ngemer aon 
5, ivers, cistribu Compressed Air Plant and Tool Equip 
2 ment, W. J. ROBERTS. Indus Power & Design and Maintenance of Compressed 
Production. Feb, Apr, May, June, Aug, Air Pipelines. Industry & Power July 
Als Used ba. Pneumatic Tools. ry t 1944. Feb: Ex quipment and methods 1943. Piping; aftercoolers; receivers 





tintenance Dec |! 1944. Tab 8 Apr: Installation, accessory equipment location of shut off valves; air leaks. 
t n tools at May: Distribution system. June: Large 


industrial application. Aug: Compress- 35 Miles of Compressed Air Help “Beat 


BECKETT HOY Pneumatic Noise Control 
at ... stops noise of air-operated equipment with- 

SOLENOID VALVE-PILOTED AIR VALVES ou scchicting air flow weaned 

i Full Pressure Piloted NEW! 


Atomufflers 
Four Forty Four 
Muffling 
Action.. 


FEATURES ... 


@ Internal resonator that Greater attenuation 


’ $ neutralizes exhaust pul- Improves worker com- 
sations fort 
V4" SIZE — @ Air diffuser'with an ex- Reduces hearing loss 


’ pansion area 60 times r tlow ca- 
MOOT SVP eee Speen greater than the inlet Greater air fl 


less exhaust controls. F.0.B. Wilmington, Ohio pipe size pacity — minimum 


back pressure 
%"' to 1" sizes, single and double sole- Attenuation of objec- Low exhaust velocity 
noid. High speed « Accurate control « tionable and injurious Confines vapor spray 
. loudness in the high fre- ° ° 
Compact « Low current demand « Write quency bends to len Easily installed— 
for detailed information. than 12 sones. Long Life—Low Cost 
Look to Beckett for advanced design! A complete line— Recommended by Liability Insurance Companies 
150 models—of air and hydraulic directional control valves Write for specifications 


precision-built, economically priced! Send for catalog ‘= s end detailed 
Allied Witan information 


BECKETT-HARCUM cO., INC. COMPANY, INC P.O. BOX 2770 


1086 WAYNE ROAD, WILMINGTON, OHIO CLEVELAND !!, Ohio 
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Promise”. Stee) July 12 1943. Com Getting Most Out of Your Air Tools. June 6, July 4 1941. Examples to prove 
pressed air equipment; pipe lines serve Yompressed Air Mag July 1942 (see expanding compressed air from discon- 
300,000 sq. ft. of floor space 1lso Steel Sept 7 1942). Air compressor nected container produces coldness. 


mnt layout, piping system, etc 
7 ee Pneumatic Tools. Aircraft Production 


Before vou Select Air-Compressor Drive, 
compressed air 


G, KOHL. Power June 1943. Impor Fundamental Relations of Compressed May 1941. Layout of 
int points th at should be analyzed be Air, M. S. COLE. Nat Engr May 1942 system 

re making selecti lume, pressure, and temperature in . 

mpression an nd expansion of air; air oe Rock Air Receiver, © 

compres Air for War Production. serwonncs hen cmd colcuictions: LLY. Inst Min & Met—Bul Feb 

f Apr 1943 reasur Mar 1¢ 341 (see also Iron & Coal Trades 

Feb 21 1941). Colliery Guardian 

28 1941). Description of receiver at 


Power Selec 
mpres 

t existing 

happens 
New Air-Compressor Plant at Derby. 
L. M. S. R. Ry Gas Jan 16 1942. Re 
placement of equipment by impr 

ed plant of greater capacity 


Compressor Plant Modernization Pays 
for Itself Out of Savings, W. J. CRABBS, 
Ir. Power Aug 1940. 2650-cfm compres- 


More Storage ge Reduces Com with aftercooler and improved cool- 


pressor Lead. ; Ge - Power Compressed. Air Transmission Problems. ing water system 


14 iow power sts were re McADAM. Power & Works Engr Dec 
, installing air receivers 1941, Volume of air required; nom: Some Suggestions on Transmission of 
Compressed Air, W. S. WEEKS. Eng & 
Min J Oct 1939. Discussion of flow of 


sraphs for solution of compressed air 
Valves. Gauges and other Safety Fit. transmission problems 

ir in pipes; formulas for pressure drop 
; high pressure 


tings for Air Receivers and Compressed 
Als masteliatons. Brit Standards Instn Problems of Compressed-Air Transmis in pipes; turbulent flow; 

minda 1123 1943. For pres sion, R. McADAM. Colliery Eng Nov ventilation work formula 

t exceeding 1000 psi 1941. Mathematical 1culations j 
a oa ro Construction Design Chart—SLIV, J. R. 
Small Fusion Welded Steel Air Receiv ;RIFFITH. Western Construction News 
ers. Brit Standard Brit Standard Condensation in Compressed Air Pip Aug 1939. Estimating pressure loss in 
1099-1943. For receiver: with less ing. G. M. BROWN, C. FOSTER. Heat mpressed air lines; examples 
than 9-inch internal diameter and pres- ing, Piping & Air Conditioning Sept 
re less than 7 psi; quality on 441. Chart for visualizing relation be- 
test ween formation of tter vapor and 
Und d Als Recel -~ con revailing pressure and temperature 
Seam. TM 1} PHY y Ar nditions in compressed air systems Loss of Pressure Due to Flow of Com- 
19 Dec 194 Yonstruction of under- Rock. Hows Receiver Deep Underground. — Air in Mains, A. S, FORD. 
De- lliery Eng Aug 1938. Chart to deter- 
mine pressure drop 


Hanging Up Air Receiver, H. M. 
SPRING. Power June 1939. Mountino 
various types of receivers. 


iver; chamber excavated npr i Air Mag July 1941. 
jetails of bulkhead. scription of npressed = receiver of 
installation of Air Compressors. Machy oe Sizing Pipe for Compressed Air, J. M. 
1942. Hints _sa tte to Some Temperature Effects with Com. BARTHOLOMEW. Power May 1938. 
“ pressed Air. A. L. EGAN. Engineering Pipe sizes for air at 100 psi. 


AIR: MITE AIR CYLINDERS 


f- ~ 
Le Cb SAL 


PROTECT PRESSURE -SENSITIVE 


INSTRUMENTS... POSITIVELY AIR-MITE Cylinders—made in single 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding; pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability 
Seals off gage or manometer and long life. Write for complete 
catalog and prices. 
connection at any pre-set pres- 
sure. Will repeat within 1% of 
scale. Will release 2% below 
cut-off point. 





Models available with cutoffs 
from 20” water to 9000 psig. 
liquids and gases. Designed to 
withstand and hold closed 
against 10,000 psig. ouabain 

Marine models available. ; } See 

Write for Bulletin 541-G for . bore cylinders 
full details and prices. 3. High strength Mounting 


cluminum alloy 
cylinder heads 


INDUSTRIAL 

ENGINEERING AYRSM INT Devices, 
CORPORATION au Inc. 

525 E. Woodbine, Lovisville, Ky. 4415 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 
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PNEUMATIC SYSTEMS 
* DESIGN & OPERATION »« 


Installation and Maintenance of Co 
pressed-Air Plant. S ‘ 


Compressed Air. |! 


1 


Check Compressed Air Piping to Stop 
Waste, Excessive Cost, A. W. | MI 


Compressor Data. 


Design of Compressed Air wy for 
Industrial Power Piemte, i 


Between Compressor and Face, Distrib- 
uting Air CESISEEOERS, | ATON 


Design of Compressed ae Piping for 


Buildings. Heating & Vent June 
Production ond Use of + et ag Al. 
j {E “ i n I irades Re 


IiKage 


Compressed Air Supervision an Endi- 
necting Task, EF ‘ WN 


Some Notes on Compressed Air, 
rAYIOR WM, World Mar 1] 


Compressed Air, ! HARTI 


Compressed Air Distribution, | 
Plant Eng Jan 1 1931. Air-flow calcula 
nd quantity 
in transmis 
nd weight 


Compressed Air Storage. Power 


1tions 


cir ari 





PRESSES 


Air SS Controls Oil Pump Pres- 
sure, A. J. | KER. Applied Hydra 


New Forging Press for Boiler Drums. 


: 


Deep Drawing of Mimonic 75 and Stain- 
less Steel. S! Meta ‘ A 


Air Force Reaches Hall- ~ae Point = 
Heavy Press Frowam. ] 


Oil Driven Water _Syeem for Forge 
Shop Presses, Ss LLA. Applied Hy 


e 


re 


Complex Rotary Printing Presses Sim- 
plify Setup. A | y 


5000 psi Hydraulic Components ie 
fy Extrusion Press ee L. R. HOF! 
s Feb 


172 


Trends in Hydraulic Control fogs 
for meuvy eeeeee, L. M ICK. } 


Design of Hydraulic Straightening Press 
Assures Accessibility for Maintenance. 


| 


Pneumatic Power ——— to Metal 
Forming SGuentnery. | DOLNEY 


Small Hydronic Presses Do Yeoman 
Work, | EH ND. Am Mach Oct 


' Ctr ime 


Single Stroke Compacting Press . 
New Ram Application, ©. C 
Inverted Press Design Simplifies Use of 
Auxiliary Cylinders. Applied Hydrau 
Aug 1954. A 5 to 1 booster is used 


7,000 Ton Forging Press, H 

»T May S64 7 ton press; 
fluid to press 

Swawng Machine for Armature Wires. 

zi ng A 154 Riveting ham 

Can Shop-Built Air Presses Assemble 

Your weatuet? T. JEFFREY. Applied Hy- 


154 


Floating Cushion ag ome Dies from 
Overload, SOMAN. Applied Hydrau- 


Hydraulic Piercing Tools Increase Pro 
duction 400%. y 


Rubber Pad Press Gets New Muscles. 
steel Mar 4. Working pa 


Simplified Valving. 


Hydraulic Presses of 9, 20 and 50 Tons. 


na T m #8 


Thyratron Control of Air Pistons. 


Unit Mounting of Pumps and Control 
Units on the Cylinder Pipeless Freee 
Circuit and Components, F. G 


The Verson- ‘Wheelca Disect Acting Hy 
draulic Press, NCIH 
Proc v VIII 1954. Hyd 


Pneumatic Counterbalancing of Mechan- 
teal Peseses. D 


rhala 


Some Problems In Development of 50. 
000 Ten Press. H. C 


} 


Hydraulic Machines for Producing Re- 


— mage A Componente. ! 


Steam- oe vs. a Forging 

Press. V. TA 

Nov 1953. Performance of 600-ton hy- 

draulic pres md 600-ton stear hy- 
pared 


Design of Hydraulic a for 
Presses, A. GREENSI1 Apr ) 
sulics Oct. Nov. Dec 1053 Oct 4 wer 


gicoticn lov: Valves. Dec: Control cir 


% 


Hydraulic per of t+? ee 
Presses. E. V E, W.R 


Oil Temperature Control on 1000 Ton 
Rubber ——e Pocesee, R. L. GUGGEN 


A 1089 


Double Purpose Press. Metal Industry 
lug 2] I 
lustries Au 1953). Two separate hy- 


n construction of press 


Sheet Metal In- 


Lasco Electro-Hydraulic Presses and 
Hammers. Machy (Lond) July 24 1953 
Presses and hammers electro-hydraulic 
peration lrop har r models de- 
bed and operation explained 


Hydraulic Lever Clamps Press Die. 
E. W. FRIEDL. Applied Hydr cs July 
} pfessure is " applied 
0-ton mechanical press; 


APPLIED HYDRAULICS 





Circle 154 on Reader Service Card 


specify 
standard 


Dryseal-Thread 
Pressure Plugs 


Use them in place of ordinary pipe plugs, or 
wherever liquids and gases must be con- 
tained under pressure. UNBRAKOs seal with- 
out compound. They are made of the same 
high strength alloy steels, have fully formed 
threads and the same internal wrenching 
feature as other UNBRAKO socket screws. 
Standard sizes—!;,"’ to 1!4’’—are stocked 
by authorized industrial distributors. Ask 
your UNBRAKO supplier for Bulletin 883. Or 
write STANDARD PRESSED STEEL Co., 
Jenkintown 2, Pa. 


UNBRAKO SOCKET SCREW DIVISION 


top-notch 
DESIGN 





a complete 
LINE 





all tanks 
IN STOCK 


ALL WELDED 
construction 


write today fore 
CATALOG 


Attention Dealers—write us for more information. 


Now you can buy hydraulic power units that are 
standard catalog items. Available in five sizes, with 
ratings of *4 to 20 horsepower. Soundly engineered, 
these units are built around Rosaen TK Tanks (carried 
in stock), insuring quick assembly and delivery. 
Standard TK Tanks, in capacities of from 20 to 100 
gallons, are also available. They include all mounted 
accessories and feature a large mounting surface for 
maximum horsepower per unit size. 








The ROSAEN COMPANY 


24601 HARPER AVENUE + ST. CLAIR SHORES, MICHIGAN 
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Get Clean Air 
or Your Tools 


—__ . gt 
Pd 


Adams Poro-Stone 


4 
mon oom Air Filters SAVE 


- MONEY: TIME 


You get protection that counts with Adams Poro-Stone 
Air Filters. Damaging water, rust contaminated oil, dust 
and pipe scale are removed from your compressed air 

. and there’s virtually no pressure drop across the 
Adams filter. 


Separation of foreign matter is in two stages — by cen- 
trifugal action from the movement of the air itself... by 
diffusion through the permanent Poro-Stone filter tube. 


Not only do you save money in longer tool life and 
trouble-free operation, but also you save time. That's 
because Adams filters are quick to clean... have no mov- 
ing parts to wear...need no special tools... proper 
assembly is all but fool-proof. 


For full details and prices, write today for your copy of 
New Bulletin 117. 


R. P. ADAMS co., INC. 


249 E. PARK DRIVE BUFFALO 17, N. Y. 


R. P. ADAMS COMPANY, INC. $06 


249 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 


Please rush me your New Bulletin 11 
and prices. 


with sizes 


City State 


ce ae GD ca ED GES ED commas GD camD came cm ea 
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’ 
jle piston pump is cam operated 
from press fly wheel 


Colossal Press Spearheads Lockheed's 

Skin Program, R. B. SCOTT, R. L 

VAUGHN. Machy (NY) July 1953. 8000- 
n hydraulic triple-action press 


Air Force Heavy Press Program Moves 
from Planning Board Into Fabrication, 
S. COHAN. J of Metals May 1953 
Eight aluminum forging presses rang- 

2 25,000 to 50,000 tons; specifi- 


i A 


12,000-Ton Hydraulic Press for Alumi- 
num. Engineering Mar 6 1953 (see als 
igineer Mar 6 19 } 
M ar 6 1953, Metal 
trging Mar 1953; Light 


Higher Press Tonnages. 


Compress: 1 Air Power Useful for Forg 
ing. Stee i essina Mar ) Advar 


Air Pressure Assembles Tiny Switches, 


perat 


Hydraulic Press and Drawbench incted. 
lation in America. Engineer Jan 23 1953 
(see also Machy (Lond) Jan 9 "1953) 
6000-ton press bends plate sections up 
to 42-feet long, and 1100-ton d rbench 
produces sections ur 35-inches out- 
side diameter 


Big Presses Tax Design Coy - M. D. 
STONE. Iron Age in 8 Size and 

capacity of heavy presses; features of 
hydaulic components 


General Facts About 35,000 and 25,000 
Tom Forging Presses. £. A. IRWIN. 
Machine & Tool Blue Book Jan 1953. 


Design features of 35 ton press; de- 
tails of hydraulic system and pumps 


Control Valves for Direct Hydraulic 
Presses. F. H. TOWLER, J. M. TOWLER 
Inst Mech Engs—Proc 1953 (see also 
Machy (Lond) Feb 6 1953 Am Mach 
July 6 1953 


Self Contained Pump Units as Applied 
to Extrusion Presses, A. |. de })’ATTE 
NCIH—Proc v VII 1953 


Design and Analysis Features of 
World's Largest Forging Press, F. T 
MORRISON, R. G. STURM. Am 5 
Mech Engrs-Paper n ~ age ok. for meet 
ing Nov 30-Dec 5 1957 tuctional 
features of 50,000-ton press with nine 
hydraulic cylinders; details of hydra 
lic cylinders and other parts 


Presses Challenge Industry. A 
ZIETLIN. Steel Dec 1 1952. Large die 
forging and extrusion presses; stress 
analysis; problem of vibrations; design 
of die sets; extrusion process and tools; 
accumulator stations; foundation oi 
presses; controls and operating per- 
sonnel. 


‘Gargantua’ Forge Press Forms 4-Ton 

Shaft, R. T. REINHARDT. Western Met- 

als Dec 1952. 1500-ton hydraulic press 
form 8000-lb. eccentric sha 


Hollow Rod Cylinder Design. [ 
THOMAS. Applied Hydraulics 


157 


Simplified Circuits Where There 
Limited Specs. Applied Hydraulics S« 
1952. Circuit design for battery of rul 
I nolding presses 


Hydraulic Presses and Pumps. Machy 
Market July 11 1952. Pioneering activ 
ties in hydraulic engineering; typ 
presses; variable delivery 

tensifiers. 

High-Pressure Rubber-Die Forming. Ai: 


cralt Pr ode ction aly 1s 2. New type 
seamure. disect 


‘ 


ting — se | principle 


Sheet-Metal Forming Without Vertical 
Press Movements, G. C SE Machy 
NY) June 1952 (see also Western Met 
als May 1952). Press displaces rubbe 

pad by direct hydraulic pressure 

sign simplicity stressed. 

How to Reduce Capital Tool Cost. Ar; 

plied Hydraulics Apr 1952. Low cost 
hydraulically operated punch press de 

sign 


Rocket Costs Reduced by Hot and Cold 
Forming. Applied Hydraulics Apr 1952 
High pressure, differential circuit dé 
sign. 


Circuit Design for 1000 Ton Extruding 
Ram. Applied Hydraulics Mar 1952 
Variable delivery pump circuit powers 
aluminum extrusion press. 


How a Small Shop Selected Components 
for a Special Production Press. Applied 
Hydraulics Feb 1952 


Pneumatic Forging Hammer. Engineer 
Jan 18 1952. Hammer designed for 
producing coal picks, chisels and other 
light forgings. 


Double Action Hydraulic Press Circuits, 
P. J. LINDNER, W. H. BENNETT. NCIH 
Proc v VI 1952. Circuit diagrams; press 
examples 


Control of Large Direct-Hydraulic 
Presses, F. H. TOWLER. NCIH Proc v 
VI 1952. Selection of pressure; oil 
properties forging presses control 
valves 


Heavy Hydraulic Presses. Engineer 
Nov 23 1951. 3600-ton press for hot or 
cold bending of plates. 


New Heavy Forge at Hadfields Lid. 
Metal Industry Nov 1951 (see also 
Metallurgia Nov 1951). Air hydraulic 
forging presses of 2700 and 1500 tons 


Air Power Makes a Fast Baling Ma- 
chine. Applied Hydraulics Nov 1951. 
A mechanically powered metal scrap 
baler is converted to air operation 


Internal Ram Design Speeds Extrusion. 
Applied Hydraulics Oct 1951 


Cylinder Actuated Block Prevents Press 
Accidents. Applied Hydraulics Oct 
1951. 


Hydroforming Aircraft Parts at North 
American, G. B. LEWIS, J. S. CORRAL. 
Machy (NY) Oct 1951. Difference be- 
tween Hydroform press and convention- 


al forming press; examples of parts 
produced. 


Punch Press Ram Counterbalances or 
Ram Checks, D. A. ROGERS. Tooling 
& Production Sept 1951. Pneumatic 
counterbalance cylinders described 
variation in tool weight is compensated 
for by changing pressure; other equip 
ment in system. 


Manipulation of Heavy Plates, D. V 
ROWLES. Welding and Metal Fabrica 
tion Sept 1951. Equipment for working 
heavy plates; heavy bending ma 
hines; flanging and jgling press 


Another Industry Turns to Hydraulic 
Power. Applied Hydraulics Aug 195] 
Intricate ceramic shapes are economic 
ly produced on specially designed 
hydraulic presses 


Special Air Fixtures Solve ng Line 
Problems. Applied Hydraulic July 
1951. Tooling for refrigerator i 


Old Industry—New Methods, \ 
RATHGEBER. Applied Hydraulics 
1951. Timer c olled air circuit f 
a press for trimming silverwars 


Hydraulic Press for Large Aircraft 

Components. Engineering May 25 1951 

Press can be set to very fine limits 

capacity of 500 tons as double act 
750 tons as single action 


Pne tic Equip t for R Con- 
trol. Machy (Lond) Dec 21 195 





Simplified Bumper Assembly. Applied 
Hydraulics Dec 1950. Description of 
machine for riveting auto bumper sec 
tions; hydraulic circuit diagram and de 
scription. 


Triple Action Assembly for Motor Sta- 
tors. Applied Hydraulics Dec 1950 Hy 
draulic press with 30-ton top 

and 15-ton bottom cylinder; circuit dia 
gram and description 


Higher Pressure Trend in Modern 
Presses, R. S. CONABEE. Applied Hy- 
draulics Aug 1950. General discussion 
of factors in higher pressures; consid 
erations of 6000 to 7000 and 20,000 to 
25,000 psi for presses; thoughts for 
future developments in press design 


Conversion of Existing Presses to Direct 
Hydraulic System, F. H. TOWLER. En 
gineer June 30 1950 (see also Mech 
World July 7, July 14 1950; Machy 
(Lond) July 6, July 13 1950). Reasons 
for conversion; advantages of hydrau- 
lics; engineering; selection of packing 
reservoir, pumps. 


Electro-Hydraulic Production of Cranks. 
Can Metals Feb 1950 (see also Can 
Machy Apr 1950). Machine has resist- 
ance heating to raise temperature of 
rod; five bends in one operation hy- 
draulically. 


Parallel Development of Heavy Sell- 
Contained Hydraulic Presses in United 
States and Great Britain, F. H. TOW- 
LER. Am Soc Mech Engrs—Trans July 
1949 (see also Engineer Jan 21 1949, 
Machy (Lond) Jan 20 1949, Australasian 
Eng May 1949). 


Parallel Development of Heavy Self- 
Contained Hydraulic Presses in United 
States and Great Britain. F. H. TOW- 
LER. Am Soc Mech Engrs-Advance 
Paper n 48-A-33 for meeting Nov 28- 
Dec 3 1948 
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1,960 


DESIGN ENGINEERS 
CAN'T BE WRONG 


In 1,960 separate applications 
these men specified |] [2G packings 


In the short space of 11 months, January-November 1955, IPC packings 
were specified for 1,960 varying applications. From a simple water pump to 


a highly 


complex retainer seal for an automatic transmission, IPC leather and 


synthetic packings met every design requirement! 


IPC’s 


engineering and laboratory staff analyzed all factors . . . carefully 


developed compounds and designed seals for each application. This is the 


attention to detail that ensures better packings . . 


. better performance. 


Whatever your problem — specify IPC. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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15. Rubber Covered Bonded 


Case Sea Straight Lip 
with Garter Spring 


16 Rubber Covered Bonded 
Case Seal Limited Contact Lip 


With Garter Spring 
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3,600 Ton Vertical Hydraulic Plate Bender 


The Hydraulic Association of Great Britain 


94/98 Petty France, London, S.W.I. England 





Telephone: Abbey 1845 Cables: Crusade Sowest, London 
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The Hydraulic Association of Great Britain 


. .- Members of the Hydraulic Association build and supply 
complete units, components and systems for every industry. 
Designed by experts and built by craftsmen using the finest 
materials obtainable, these products uphold the British tra- 
dition of quality. In factories everywhere British Hydraulic 
Equipment of all types is being specified by far-sighted 
buyers who cannot afford costly breakdowns and cannot 
risk profits by purchasing inferior machines. 








ASSOCIATION MEMBERS: FIELDING & PLATT LTD THE LEEDS ENGINEERING 


Atlas Works, GLOUCESTER AND HYDRAULIC CO. LTD 
SIR WILLIAM ARROL & CO., LTD Telephone: Gloucester 20351 (6 lines) Union Crane Works, Rodley, Nr. LEEDS 
85 Dunn Street. Bridgeton, GLASGOW SE Telegrams: Atlas, Gloucester Telephone: Pudsey 2859 
Telephone: Bridgeton 2131 (6 lines) Codes: A.B.C. Sth Edition, Bentley's A.1 Telegrams: Pumps, Rodley 
Telegrams: Tay, Glasgow London Office: Whitehall 7612 Code: A.B.C. 5th Edition 


London Office: Abbey 3364 






FOSTER YATES & THOM, LTD 
BLACKBURN RICE & CO. (Leeds) LTD 


BRADLEY & TURTON LTD Telephone: Blackburn 4224 Neville Works, Elland Road, LEEDS 11 


Caldwall Works, KIDDERMINSTER Telegrams: Yates, Blackburn. Telephone: Leeds 75305 
Telephone: Kidderminster 2217/8 Codes: A.B.C., Reuters & Bentleys A. 1. Telegrams: Press, Leeds 11 
Telegrams: Wheels, Kidderminster London Office: Sloane 2255. Code: A.B.C. 5th and 6th Edition 


Code: A.B.C. Sth Edition 





ANDREW FRASER & CO. LTD HUGH SMITH & CO. (Possil) LTD 
THE BRIGHTSIDE FOUNDRY 29 Buckingham Gate, LONDON SW 1 Possil Engine Works, GLASGOW N 
AND ENGINEERING CO. LTD Telephones: Victoria 6736/9 Telephone: Possil 8201-8203 
G.P.O. Box No. 118. SHEFFIELD 1 Telegrams: Monorad, Sowest. London Telegrams: Possil, Glasgow 
Telephone: Ecclesfield 38121 (5 lines) London Office: Victoria 6738 London Office: Whitehall 4975. 
Telegrams: Castings, Sheffield 
Codes: A.B.C. Sth Edition, Bentley's 
London Office: Trafalgar 5244. THE HEAD WRIGHTSON 
MACHINE CO. LTD 


Commercial Street, MIDDLESBROUGH TANGYES LTD 


Telephone: Middlesbrough 43401 (3 lines) Cornwall Works, Smethwick, BIRMINGHAM 
Telegrams: Teesdale, Middlesbrough Telephone: Smethwick 1181 (5 lines) 
| T. H. & J. DANIELS LTD Codes: Lieber’s, Western Union, Bentley's. Telegrams: Tangyes, Birmingham 
Lightpill Iron Works, STROUD, Glos. A.B.C. Sth Edition. Western Union 5 letters London Office: Maylair 1337 
| Telephone: Stroud 661-664 London Office: Victoria 6581 


Telegrams: Daniels, Stroud 





THE HYDRAULIC ENGINEERING TOWLER BROS. (Patents) LTD 
COMPANY LTD Electraulic Works, Rodley, Nr. LEEDS 
DAVY AND UNITED ENGINEERING CHESTER Telephone: Pudsey 3125-6-7 
COMPANY LIMITED Telephone: Chester 21441 Telegrams: Electrolic, Rodley 
Park Iron Works, SHEFFIELD 4 Telegrams: Hydraulic, Chester Codes: A.B.C. 5th Edition. 
Telephone: Sheffield 22161 Codes: A.B.C. 6th Edition, Bentley's Marconi International 
Telegrams: Motor, Sheffield 4 London Office: Whitehall 9384 London Office: Holborn 2823 
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What Type ef Press Should You Buy? 
WW 4 REVYWN LDS } j Hydraul 


Air Power Forges Marine Parts. 
' 1 Hydraul sept 1948. Discuss 


ind brake. 


Increasing Laundry Profits. Ap; 


Why Hydraulic Presses, 


‘ 


Large Hydraulic Forging Presses. \\ 


Air Circuits for Press Control, 


Hydraulic Testing Press with Pre- 
Stressed Concrete Fvame. Engineering 


May 142 ea liar ncrete 


Hydraulic Colossus. Applied Hydraulics 
May 1948. Features of hydraulic forg 
ng press to produce aircraft parts 


Hydraulic Sewer Pipe Presses Give 
“Push Button” Power: Cut Down Boiler 
Costs, C. st JTHERLAND Brick & Clay 

} 148. Low-pressure press 
md lower main 


Dress difficulties 


Western- Built Press Brake, G. W. FREI- 

EF n Machy & Steel World 
onstruction fea 
hydraulic press brake 


3GER. West 


4 + : " 
14 Vesigr ina 


Pneumatic Control Speeds Hydraulic 
Press Response, P. T. DELMER. Machine 
in t 1947. Features of machine 
ncluding single stroke 

tinu : reciprocation 

nd reverse operation 


air Presses Lighten Job, W. T. SHEN- 
¥. Am Mact Aw ig 28 1947. Features 
f pre for rivetir staking, and lock 


~ thie 


Hydraulics in Mass Production. Wester: 
Machy & Steel World June 1947. Design 
presses 
nversion to hy 


facture of hydraulic 
machines 


143 


Transfer Presses Boost Output at AC 
Spark Plugs. H. L. CURTIS. Am Mach 
May 22 1947. Features of installations 
with hydraulic transfer mechanisms 
nstruction data 





New Gravity Drop H Featu 

Pacumatic Ram Lift. Iron Age Feb 20 
1947 (see a fachy (NY) Mar 1947) 
perating features; advantages 


User Looks at Hydraulics, H. T 


N. Steel Dec 16 194€ 


High og Paes eo wosasee, 


ANDI 
RANI fachine 


Heavy Febstomted a Press. 


jineer N 194€ ion is 


50. psi hydrau syster 

Electronic Melting Furnace Facilities 

Injection Molding of Steel, S. M. MILAN 
\WSKI ae May 1946. Operation 


molding press 


Hydraulic Link Protects Press, [ 
ROGERS. Machine Design Apr 


luded under Engineers’ Syn 


oa Blanks Boiler Plate. W 
CAMP. Am Mach Mar 14 194 


U-tcenm press 


Stampexs Benefit from Developments in 
Modern Press Design. Stee] Processing 
Mar 1946. Hydraulic presses available 
for me etal stamping; design and opera 
tion of major developments 


Compressed Air Aids Automotive Parts 
Production. Steel Feb 25 1946 


Forging With Closed Dies in Hydraulic 
Presses, C. W. HINMAN. Machy (NY) 
Feb 1946 (see also Machine Tool Blue 
Book Dec 1945). Design and operation 

rging press in which metal is 


into dies 


CARDWELL HYDRAULIC PUMPS 
are designed to J.I.C.* standards 





Here 


*JOINT INDUSTRY CONFERENCE-—A group of 
hydraulic scientists appointed by the industry to estab- 


lish and perfect design and performance standards. 


She CARDWELL MACHINE COMPANY 


FRANKLIN AT 19th STREET, RICHMOND 11, VA 


Circle 34 on Reader Service Card 


s what it means to you 


. COMPLETELY SEALED TANK 

. SUBPLATE MOUNTING OF COMPONENTS 
. “OFF THE FLOOR” CONSTRUCTION 

. FILTER ACCESSIBLE FOR CLEANING 


“QUICK CHANGE” DRAIN VALVE 


HP GPM 
(Horse- (Gallons 
power) Per Minute) 


(Pressure 
Ranges) 


Sa A CARDWELL TRADITION SINCE 1879 
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Hydraulic Posases. 
Description of steam 
of a 00 


ration o 


World's Largest 
r i hydraulic units 


ope 


Design of New Forging Press An- 
nounced. Steel Processing Aug 1945 
er 1s Ste t 29 1945 r 


lescr 


Hydraulic Press Stamping, G. W 


rol features 


Seder Btsost: agg System, | 
W jine May 18, Ma 


Double Acting Hydraulic Entonsifier In- 
stellata. Ss G. UNITE. S. African Instn 


b-Mar 1945. 


10 
44 


sae | Plate Sections, R H HARTF 


s 


Six-Sided Press Incorporates Unique 
Die-Slide Drive. Product Eng Jan 1944 
er 1 Engineer + Jar 14 1944) 


r pad; de 


Improved Hydraulic Presses for ——_ 
time ba ag any J. H. MAU 


ws | ror Mav 


1943 ion vey 


All oe Press, A. F. MacCON 
May 17 1943. Feature 


7n | Gecuiien nes 


Progressive Die is Oil-Operated, H 


Mach Mar 4 1943. Air 
ilator in die applies pre: 
r hydraulic system. 


H- P. M Fastraverse bet Press. Machy 
Feb 1943 scription of 1000-ton 


fora press 
Tging press 


Presses and Machine Tools for Sheet 
Metal Industry with Particular Refer- 
ence to Operation ay Hydraulic Means, 

SWN. Sheet Metal Industries 


Feb, M wr, Apr 1947 


Six-Sided Press Speeds Aircraft Produc- 
tion. Iron Age Feb 5 1942. Rubber mat 
pres I 0 tons capacity. 


New Oil-Hydraulic Press in Munitions 
Manufacture, H ¥ E. Eng J Fet 


rat 


Operations with Rubber Dies. Machy 
Lond) Dec 4 1941. Features of 10,0 


Modern Practice in Generation and Ap- 
plication of Hydraulic Power, J. E. HOL 
VECK. Iron & Steel Engr May 1941. Hi s 
tory and applications of hydra 
equipment ‘ally on presses 

Hydraulic Multiple Piercing of Auto- 
mobile Frames. Machy (NY) Feb 1941 
Combined application of individual hy 


te 
us 


Pressure Analysis a for a 
Press. | B. HUNT. Indi Rubt \ 





——S 





tesultant unit 
ide available. 


pressure, pressure is 


Uses of Hydraulic Press in Aircraft 
Production, H. E. HOWS. Machy (Lond) 
Aug 8 1940. Description of hydraulic 
presses for airplane plants. 
Design of Hydraulic Machinery for 
Modern Production Demands, R. W. 
WS, Jr. Mech Eng Aug 1940 
nsiderations of selection 
ydraulic press cylinders; 
ving parts; differential 
nsion; problem of control 


Operating Steam Hammers by Com- 
pressed Air, S. YOUNG. Power & Works 
Engr July 1940. Advantages of com 
j steam; adaptation of 

fo alr 


H- P-M Hydro-Power Fastraverse Presses. 

hy (Lond) June 20 = Self-con- 

hydraulic presses; od circuit 
system 


Hydraulic Presses with Sensitive Con- 
trol. Engineering June 7 1940. Brief 
jescription of press with capacity of 


4 9 tons. 


Recent Hydraulic Press Applications in 
Aircraft Industry, G. H. CASE. Western 
Machy & Steel World June 1940. Hy- 
draulic presses used with rubber pad; 
leer rwing with metal dies in both 
action and triple action presses. 


Hydraulic Power Presses can Establish 
Production Records, H. C. TOWN. Sheet 
Met al Industries M ry 1940. Develop- 


Air and Hydraulic Cylinders 


e FOR HEAVY-DUTY APPLICATIONS OF ALL 
TYPES « TO MEET ALL SIZE AND PRESSURE 
REQUIREMENTS « BORES TO 60° DIAMETER 
e STROKES OF 50 FT. AND LONGER 


Lincoln Machine Company will design, engi- 
neer and build standard or special hydraulic 
and pneumatic cylinders with trunion, rod-end 





182" Bore 
13" Rod 
3000 PSI 


practical 


Write today for Lincoln’s cata- 
log. It gives engineering data on 
many types and sizes of heavy- 


duty cvlinders. 
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flange, blank-end flange, foot, clevis or center- 
line mountings. 

Call on Lincoln when you require large, power- 
ful rotating or non-rotating hydraulic and air 
cylinders, heavy-duty mill-type cylinders. Our 
engineering department will give you fast, 


assistance in design problems 


. and our modern plant will build 


your cylinders quickly and 


economically. 








LINCOLN 


MACHINE CO., INC. 
326 West 2nd Street—Salem, Ohio 





Two-Ton Vertical Hydraulic Press. F 


Improved Power Press. 


Pneumatic Power Hammer. 


Production of Large Hydraulic Presses. 


Giant Forging Press. 


Influence of Oil Compressibility on 
Speed Characteristics of Hydraulic 
High-Speed Presses, ‘ N Ar 


Compressed Air for Forge Hammers, 


Methods of Supplying Fluid to ee 
lic Press Installations. I ; 


How to Figure Amount of Water Used 
by ng a4 Presses. 


PRESSURE 
CONTROL 


Air Regulator Controls Oil — Pree. 
sure, A. J. ROSCEER. 


£ woriac 


Dual Pressure Relief Valve Improves 
Chucking Machine Circuit, EBER 


Control Movement and Pressure, 


Motion and Force Flenthiey in Jango 
Methods. : 


Modern Hydraulic Systems Offer Accu- 
rate, Automatic Control of Speed, 


» 


esque and Power, ES. Iron 


Differential Circuits, 
Two-Pressure Circuit Uses Pilot Con- 
trolled Relief Valve, LI} H 


Controlled Speed, Thrust and Torque, 
V I AKEL. Apr j 


High Pressure Hydraulic Control on 
Mobile Equipment. A ied Hydra 3 


Pump Control Sytem for Large Press 
Installation, 


ns 


Fluid Power Circuits, | 


Servo Control Valve Equalizes Bending 
Action. / s Jul 3 


Fluid Power Systems, 


Have You Used this Cecult to —— 
Pressure? 3 


Multiple Pressures in Single oe 
Circuit. \ A 


Controlled Pressure System Eliminates 
a runing Vestetions, Zz. C. VAN 


. A 7 
S Aug 


How You Can Use Fluid Power, H 


ns 


Multiple Pressure Hydraulic System. 


Pressure Loaded Embossing Rolls, A. 


we 


Application of Lockheed Principle to 
Automatic he of C.W.G. Plant, 
sas World Nov 3, 
; ‘ | Nov 6 


; 





Want extra copies 
of this Index? 


Price for single copy is 50 cents 
In quantities of 25 or more—40c 


See page 226 for coupon 











Design of Hydraulic Systems, H 


Live Line pda oning agg 
HARDY. Aer 1945 


Aircraft Hydraulic Pumge and Related 


Accessories, J. A © Aeronautical 


Introduction to Aircraft Hydraulic we 
tems, | FIEI : N i 


Twin-Compressor Control Improves Air 


Pressure Reguiation. I 4. SWENGEI 


8 


Pneumatic Control Switch fee Air Com- 


presser. Engir y Mar 17 1944 


Pressure Control in Aircraft Hydraulic 

Systems. E. M. GREER, H. J. MARX 

Aviation Jan, | 1944. Problems of 
l devices 


Aircraft Byéseulic Control and Power 

Systems. Product Eng Nov, Dec 1942. 

Presses and Machine Tools for Sheet 

Metal Industry with Particular Refer- 

once to A age J 2 Means. 
WI . 1 In i ist! 

~ Mar Apr 194 

Designing for By Torque Con- 

trol, C. E. Machine Design 

ept 1941. ure ger 

tting syster 

Principles of Hydraulic Systems Ap. 


plied to Machine — >. MOREY 
Machy (NY) Apr, May 1932. 
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W4 
right on the button! 


customized rubber engineering 


Years of experience in compounding and molding high precision 
O-rings and other mechanical rubber goods qualifies Parco to 
tailor make your rubber requirements. Let Parco engineers pinpoint 
your problem and provide a “right on the button” solution! 


send for our new 1956 catalog 


/ 


_ PLASTIC AND RUBBER PRODUCTS CO. 





2100 HYDE PARK BLVD., LOS ANGELES 47, CALIFORNIA—3149 W. IRVING PARK RD., CHICAGO 18, ILLINOIS 
3503 CHENEVERT ST., HOUSTON, TEXAS 
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PRINTING 
MACHINES 


Electronic Control of Fluid Btotece. 


Appli i Hy MULCS Aly 


Complex Rotary Printing women Se 
— — . I PI i 


How soe Can Use Fluid Power. 
W wchir 00] Blue Book 
plications in 


ng 


Print on Film with Stepless Control. 
t y M. Applied Hydraulics May 


yen td Prees Control. Apr 


Triplex Circuit for a Printing Plant 
Press. A. ZISKA. Applied Hydraulics 


na arrangement 


my Leakage in Gear Pumps, R. W 
Applied Hydraulics Dec 1955 

f tooth contact end 
earance on pump leak 


learance 


Design of a Continuous Displacement 
Bocstes Pump. E { 


. 
A ed 


Packing Gland Redesign ' Reduces Pump 
Maintenance, RF Applied 
Hydraulics 


Ww LINE 


Hydraulic Pump Gives Fast Response 
for _ Sensitive Torque Measurement. 
E BROWN plied Hydraulics 
55. Test setup measures output 

111 electric motors 


Hydraulic Pumps. H. A. VANDER 
KAAY, R. J. MURPHY, W. TRAUT. 


Product Eng July 1955. Relative per 

formance and other factors influencing 

n of piston, gear, and vane 

for machine operation and con 
systems 


ee? Speed Pump and Motor uray 
MARVIN. Applied Hydrauli 
Discussion of material con 
nd lubrication 


How to Unload A Pump’s Full Volume, 
AHLMAN, D. J TINGLEY. Ap- 
1955 Va ve de- 
load pump after 
harged to d 


One Pump for Seven Presses Reduces 
Power Requirement, R. A. BULLARI 
Applied Hydraulics June 1955. 


Oil Driven Water System for Forge 
Shop Presses, S. J. KILLA. Applied 
ydrau May 19 


Here's How We Solved Our Hydraulic 
Noise Problem, H. F. GRAY. Applied 
Hydraulics for High Horsepower Appli- 
cations, M. A. HAYDEN. Product Eng 
19 rs influencing design of 

1its and sample calcula 
ning pump and motor 


Foctore 


Pump oes Hydraulic Systems. Engineer 
ng Jar 1955. Lightweight electric 

intermittent, high performance 
at pressures up 


perates to 


Psi 


Servo Analysis of a High Horsepower 
ae Pump Application, E. C. 
R. G. SPENCER. NCIH Proc v 


Considerations in the Design of High 
Temperature Alscraft Hydraulic Pumps. 
A MA ETI. NCIH Proc v IX 1955 
: fluids; thermal 
nsions; decreased 
terials; annealing effect 

i bearing surfaces 


Progress in Hydraulic Design Engineer- 


ing. G. McLAUGHLIN. Aero Digest Oct 


Ippication i 
; basic pumping prin 
entrifugal, rotary 
materials; 
operating 
ation and sele 


Fan Belt Driven Hydraulic Pump, G. D 
NICHOLS. Applied Hydraulics Sept 
1954. Pump design for mobile equip 
nent appiucations 


Hydraulic Noise in Positive Displace- 
ment Pumps, E. L. MIDGETTE. Applied 
Hydraulics Aug, Sept 1954. Noise 

rces and correction ideas discussed 


Two Pump System Provides Synchro- 
nized Motion, L. A. LASSMAN. Applied 
Hydraulics Sept 1954. 


Layout and Instrumentation for Testing 
Triplex Pumps. J. E. DAVEE. Applied 
Hydraulics Sept 1954. Test facilities at 
Worthington Pump and Machinery 
Corp. 


Trends in British Aircraft Pumps. J. A. 
LANKESTER. Applied Hydraulics Aug 


cA 
4 


Some Application of Theory of Least 
Squares to Research and Development 
a S Rapes Equipment. J. A. FOLSE 
Mech Engr Paper M54-SA-11 

ng June 20-24 1954. Least 

blem of 

ty of air- 
on fixed 
by ap- 
weight in 


Hydraulic ?—o~ Tools Increase Pro- 
duction 400%. ed Hydraulics Apr 
1954. Special piercing machine used in 
it housings; use 

vane pump. 


An Electro-Hydraulic Servo a N 
ILLIAMS. Applied Hydraulics Mar 

Pump Control System for Large Press 

Installation, ©. B. B E, A. M. STEEL 

Applied Hydraulics Mar 1954 

Will 2300 GPM- 3000 ba mes — 

New pearl App! I s 


4 


Double 7! angen _ Pump. 


sts 


Evaluating Piston Pumps and Motors 
for High Performance Hydraulic Sys- 
tems, R. H. MARVIN. NCIH Proc v VIII 
1954. Peak power and reliability; dy- 
sonsiderations; stroke character- 
1echanical and volumetric 


Rotary-Piston Pumps: How They Can 
De td in Your Plant Today, F. A. AN 
‘ ¢ Application 
ement, radi al 

~haracteristi 


Central Power Source Can Cut Mainte- 
nance a Applied Hydraulics June 
1953 rinding machines are ; ore a 
ittery to ise on pc wer s se in 

f individual pumps and motors 


each ma 


Pump Design Gives Controlled Delivery 
with Variable — Speed. Applied 


Hydrau ~s Apr 


Ball Piston Pumps and Motors, H 
STERN, W. T. RAUCH. NCIH Proc v VII 


A KRISTAL F. A. ANNETT 
1 New York 1953. Book 
selection, installation 
ntains sections on 
pumps, variable displacement 
mps 


Modern Hydraulic Pumps and Motors, 
J. R. FAWCETT. Mech World Dec 1952, 
Jan 1953. High speed pumps using fuel 
with lubricating properties, and motors 
which drive them. 


Design of a 2000 psi Vane Hydraulic 
Pump-Motor, J. R. ENGLISH. Applied 
Hydraulics Dec 1952. Development, op 
eration, and construction are discussed. 


Utilizing Accumulators in Hydraulic 


Systems, H. K. PALMER. Machine De- 
sign Nov 1952. 


APPLIED HYDRAULICS 





Madan Airhydropumps. Machy (Lond) 
Oct 23 1952. Details of single acting 
und double acting pump; circuit dia 
JTams 

Hydraulic Presses and Pumps. Ma 
Market July 11 195 


Pumps—Where to Use Them and Bow 
to Use Them. Plant 

Application, erat 

nance of comn 

vane, piston 
New Bydsoulic —— 

: F “y a n “oh - rf 


systems of 4 ps 


Reverse Rotation Operation for ~~ 
W. M. SWANSON. NCIH Proc v VI 


£9 


Design Features of a High Pressure, 

Single Stage. Rotary Vane Hydraulic 

ar Motor, R. ENGLISH. NCIH Proc 
352. Types of vane units; opera 
lesign of recent unit. 


Hydraulic Noise in Positive Displace- 
ment Pumps, E. L. MIDGETTE. NCIH 


t 
vi 


a _Pump Cavitation Down, 


J 
} \ 
lr ieaks 


a Investigation of Hydraulic 
Lock. >. SWEENEY. Engineering Oct 
26, Nov 9 1951 


Development of the Unloading Gear 
Pump. E. H. SCHANZLIN. Applied Hy- 
jraulics Feb 1951. Design of two pres- 
sure pump for aircraft 


ec ge Pumps and Motors, R 

HADEK Pitman, London 1951. Book 

zives characteristics and operation of 

types; vane, gear, piston, vari- 

1 elivery, manual, etc; construction 
features of vane and gear types 


Needle Bearings in Pump Design, B. T 
VIRTUE, R. H. WHITE. Applied Hydrau- 
lics Sept 1950. Design factors of gear 
pumps mputation of bearing loads 


High Pressure Gear Pumps. 
Aug 11 195 Pump to maintain high 
pressure with consistent efficiency. 


Control Mechanism for Hydraulic Piston 
Pumps. W. B. STRICKLAND. Product 
Eng Aug 1950. Manual control of dis- 
placement; automatic pressure regula- 
tion; reversing control. 


Berry Hydraulic Transmission, A. G 
HOLMES, Jr., O. D. M. VARNADO. Am 
Soe Mech Engrs—Advance Paper n 50- 
OGP-2 for meeting June 12-16 1950. 


Industrial Range of Hydraulic Pumps. 
Engineer May 5 1950. Range of gear 
pumps of one manufacturer. 


Axial Plunger Pumps. Modern Plastics 
Feb 1950. Pump suitable for light vis- 
cosity oil with high efficiency; design 
details; operating features 


Rotary Pistons Utilized in New Hydrau- 
lic Pump Design, R. W. BOLZ. Machine 
Design Feb 1950. Hydraulic transmis- 
sion system; characteristics of pump; 
design particulars. 


Simplified Design Caiculations for Posi- 
five Displacement Hydraulic Pumps. 
R. W. BOWMAN. Machy (Lond) Jan 19 


1950. Establishing essentials of suction 
und delivery valves without using ve- 
locity and acceleration diagrams. 


The Selection and Application of High 
Pressure Pumps and Fluid Motors, H 
' RENT Applied Hydraulics Jan 195 
3 j vane and ax 
s; intormation for 

i motors; cites sev 

tions of fluid motors 


Positive- Displacement Pumps and Fluid 
Motors, W. E. WILSON m New 
York 1950. Book gives definitions, clas 
} ry of operation 

jata analysis, 

ydraulic clutches 


Cavitation in Reciprocating and stg 
Fumpe. R. J. S. PIGGOTT, NCIH Proc 


U 


Accumulator Versus Self-Contained 
Pumping Unit, J. J. LITTLEY. NCIH 
Proc v IV 19 
New Developments in Bm ge 
Power Pumps, Fe HT. NCIH 
P IV 1 wisies of ‘wee rocat- 
e of higher speed on 
problems; 


es 


Highlights in History of Machine Hy- 
draulics, H. G. CONWAY. Machine De- 
sign Nov, Dec 1949; Jan, Feb, Mar 
May, June 19§ 


Electraulic Axial Plunger Pump. Machy 
Lond) Sept 1 1949. Design features of 
1xial piston pump. 


Combining High-Pressure and Low- 
ca he Pump. Engineering Aug 12 

tr hydraulic presses; de- 
sign. 


Components and Applications of In- 
dustrial Hydraulic Systems, A. G. WIN- 
SHESTER. Tool Engr July 1949. 


Factors Affecting Selection and Appli- 
cation of High Pressure Pumps, Valves 
and Fluid Motors, H. VICKERY. Am 
Soc Mech Engrs—Advance paper M 
49-SA-25 for meeting June 27-30 1949. 
Applications pumps and fluid mo- 
tors in machine design; fluids; filtra 
tion ling; piping; controls; circuits 


Which Hydraulic Pump? R. TYLER. Ma- 
thine Design Apr 1949. Basic pump 
types haracteristics. 


Pump Questions and Answers, ). KARA 
SIK, F. WRIGH AcGraw-Hill, New 
York 1949. Book "deme centrifugal 
pumps, vertical turbine pumps, regen- 
erative pumps tary pumps, recipro 
ing pumps; construction; application 
peration nstallation; maintenance 
and troubles. 


Parallel Development of Heavy Self- 
Contained Hydraulic Presses in United 
States and Great Britain, F. H. TOW 
LER. Am Soc Mech Engrs—Advance 
Paper n 48-A-33 for meeting Nov 28- 
Dec 3 1948. Pumps for rotary valve 
type operating at maximum pressure 
of about 3000 psi, with comparatively 
thick oil; pumps of seated valve type 
capable of working pressure of 7000 
psi, and using thin oil. 


New Hydraulic Pump Has Rotary Type 
Pistons. Automotive Industries Aug 1 
1948. Operation of positive displace 
ment pump with freedom from noise 
and pulsation; schematic drawing. 


Hydraulic Pumps. Automobile Engr May 
1948. British, American, and Swiss un 
orthodox designs. 


Balanced Forces in High Pressure 
Pumps, R. G. PAUL. Western Machy 
& Steel World Mar 1948. Design, opera 
tion, and components of centrifugal 
pumps for presses, injection molding 
machines, and die casting machines 


What Type of Fluid Power Shall I Use? 
H. L. STEWART. Machine & Tool Blue 
Book Feb 1948. 


150-Ton Structure-Testing Machine. En 
gineer Dec 26 1947 (see also Engineer 
ing Jan 23 1948). 


New-Swashplate Hydraulic Pump. Ship- 
bldr & Mar Engine—Bldr Dec 1947 
Pump has capacities from 1/16 to 7 
gpm; pressures of 1500 to 6000 psi 


Hydraulic Pumps and Power Drives, 
A. B. RIDDIFORD, JR. Tool & Die J Oct, 
Dec 1947. Hydraulic systems and func- 
tion; pumps; motors; circuit data; ap- 
plications. 


Small Hydraulic Pump. Engineer Oct 17 
347. Types for 5 gpm constant delivery 
und for 0-5 gpm variable delivery; 
000-psi pressure. 


Swashplate Hydraulic Pump. Engineer 
July 18 1947 (see also Textile Recorder 
Xct 1947). Pulsation-free pump; rolling 
motion at contact eliminates friction and 
wear. 


Application of Lockheed Principle to 
Automatic Operation of C.W.G. Plant. 

C. HERBERT. Gas World Nov 9, Nov 
16 1946 (see also Gas J Nov 6, Nov 13 
1946). Diagrammatic layout; hydraulic 
system description. 


Hydraulic Equipment, J. A. OATES. Air- 
craft Production May 1946. Design and 
manufacture of hydraulic pump; assem- 
bly and testing of high-pressure hose 


Twin Ellipses Provide Unique Pump Ac- 
tion, A. H. ALLEN. Machine Design Mar 
1946. Design of radial pump for con- 
stant or variable delivery at 5000 psi 
ind 40 hp; performance curves. 


Selecting Operating Pressures for Hy- 
draulic Systems, H. FIELD, Jr. Product 
Eng Feb 1946. 


Audels Pumps, Hydraulics, Air Com- 
pressors, F. D. GRAHAM. Theo. Audel 
& Co. 1946. Pumps, hydraulic ra is, 
presses and turbines; compressors, 
compression of air, work of compres- 
sors, classes, component parts and 
types, intercoolers and aftercoolers, su- 
perchargers, regulating devices, opera- 
tion and maintenance. 


Large-Capacity High-Pressure Pumping 
Plant, F. H. ROBERTS. Instn Mech Engrs 
—Proc (War Emergency Issue M 24) 
1946. Equipment for forging presses; 
mechanical features of pump; cross- 
section drawing; other applications. 


Driving and Controlling Machines with 
Hydraulic Equipment. Elect Mig Nov 
1945. Elements and design features of 
hydraulic systems; survey of pumps. 


Hydraulics for Aircraft, R. H. BOUND. 
Roy Aeronautical Soc-J July 1945. 


Live Line Hydraulic System, T. W. B. 
HARDY. Aeroplane June 8 1945. 
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PUMPS 


Modern Direct-Hydraulic System, F 
"OWLER. Engineer May 18, Ma 


Design of Hydraulic Systems, 
Product Eng Jan 1945. | 


Aircraft Hydraulic Pumps and Related 


AU 


Evolution of Hydraulic tor as Ap- 
plied to Abcah. ; 


Hard Working Hydraulic Pumps War 
rant Careful Service. / : 


Discharge Controlled Automatically 
Variable-Stroke of Triplex Pump. 


Hydraulic Controls for Present and Post 
War Products. 14 


Three-Throw Hydraulic Pump. 


Direct Hydraulic System. 


Forms of Pumps Veod in + igen Cu. 
cuits. j | 


Lockheed Airdraulics and Hydraulics. 


Performance Capabilities of Pressure 
Loaded Gear Pumps. M TH. Aer 


14 
“ 


Vane-Type Rotary Pumps. 


Substitutes Have Silver Linings. 
,AUTMAN. Western Flying May 
Vescription : wuxilary 
» te yst 
Keelavite Oil Pumps and Motors. Machy 
(Lond) Jan 8 1942. Pumps for pressures 


184 


to 750 psi; operation of variable vol 


raph of volumetr 
Aircraft Hydraulic Pumps, | 


ates a 


Aircraft Hydraulic Pumps, H 


Constant Pressure Hydraulic Pump. 


1xial 


Hydraulic-Pneumatic om Unit 
Tested on Mlinois Well. I IMONS 
lay 41 


Modern Practice in Generation and Ap- 
plication o ry ery 4 Power. 

Design and Shop Problems in High- 
pwesause ay perme Systeme. H. W 


ye Er 


Hydraulic Control. Au! 
Recent Developments in High-Speed 
Reciprocating Pumps. F. H WLER, 


we 


a h Pumps for Airplanes, 


5 3 


ng Nov 1937. 
Hydraulic Power in Industry, | 
VAT N. Power & Works Engr 
Birotor Fixed-Vane Rotary Pump. Eng 
r ng | i. Pump has tw 
Rotary Pumps, W 


Mono-Radial Hydraulic Pump. E: 


: 


a Moulding Unit. A. FRASER 
Rubber J (Special Int No.) Nov 1 
Hydraulic Control of Machine Tools, 


Electric-hydraulic Power Transmission. 


ed 


vi 


Hydraulic Pumps. Mec! 


igh. Speed wos gs Engineer July 

Pumry sed with testing machine 
has three rams operated by crank- 
shaft 


How to Design for Hydraulic Operation, 
H. PF. VICKERS. Product Eng Dec 193 


Reciprocating Pumps for Machine Ac 
tuation. Pr t , 


Constant-Displacement Pumps for Ma 
chine Actuation. ng 


New Gear Pump. 


Hydraulic Operation of Machinery. 


RAILROAD 
EQUIPMENT 


Hydraulic Crawler Drive ... New 
Development for Mobile Equipment. 4 


Hydraulic Duntttee of Seottes Jour 
nals, 4 VAN § \ I 


xlé 


Two Pump System Provides Syecse 
nlaed Motica. I LAS 1 


ryt 


Freight Car Weight Teanstocsed to a 
Fluid Columa. 


Oil Power Handles Larger Loads on 
Re-designed Railroad nem Mainte 
nance Sachines. : L. J 


Making Beds for Iron Horses, 


AN 


New Aid for M/W Economy .. . Hy- 
draulic Rams for Lining Track. | 

ICK J , oe ol = ‘ ' 7 I 
Hydraulically Induced Vibration is Used 
to Out Ore Cars. L.G 


F ‘ 


German Diesel- _ —_ Loco- 
motives. Diesel Nov 19 


nm ter 


Hydraulic Power System in Portable 
Spike Puller is Safer. Applied Hydrau 


. » 1059 
s Aug 1952. 


Pressing One Million Wheels, W. LARK 
IN. Applied Hydraulics Oct 1950 

sign features of hydraulic system arf 

plied to press to install railroad wheels 
n axles 


Smoothing Out a Pressing Problem, 
C. A. KOTHE. Applied Hydraulics May 
1949. Re-design of wheel press in rail- 
road maintenance shop; water system 
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NEW WEBSTER 


Tandem Pump Combinations 


Webster Tandem Pump Combinations were developed 
especially to meet the demand for power steering on 
vehicles such as lift trucks, farm and construction 
Cc UT cCOsTS FOR equipment. They provide opportunities for substantial 
savings in all applications where two separate hydraulic 

POWE R STE é RY N G power circuits are to be served. 
Webster’s Tandem Pump Combinations can be 
and other Dual Applications furnished in a wide range of capacities. For example, for 
1750 rpm installations, capacities of the larger pump in 
the combination can range from 4.8 to 29.0 gpm at 1000 
psi. The smaller pumps, normally used on power steer- 
ing applications, have a capacity range from 1.0 to 4.0 

gpm at 1000 PsI. 

This new Webster development reduces in- 
stallation and equipment costs in many ways. 





For example: 
Only one driving medium + Shafts of the two 
pumps are mated to operate from a common 
driving medium, thus eliminating the cost of a 
second drive unit. 
Less hydraulic piping - The two pumps have 
a common inlet, thus reducing the amount of 
hydraulic piping required. 
Adaptable « If only the large pump is required 
initially, this can be supplied with a cover plate, 
which enables later addition of the smaller 
pump without additional inlet piping. 
Compact design + Eliminates many installa- 
tion problems and reduces installation time. 
Overall lengths of typical combinations range 
from 834" to 1014". 

The unique design of Webster pumps 
provides greater flexibility—enables us to 
adapt standard units to solve most special 
problems—thus making substantial sav- 
ings for you. And you get the quality con- 
struction and advanced engineering char- 
acteristic of Webster’s complete line. 


Write today for complete information 


OIL HYDRAULICS DIVISION ; Please send us complete information on 


new Webster Tandem Pump Combinations 


wy ‘a a om T om 4 Brest [| Please send catalog on complete Webster line 
\X/ Name 
ELECTRIC 


RACINE - WISCONSIN 





Title 








Company —— 
Street 
City, Zone & State 


(2 | 
mw. 
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RAILROAD 
EQUIPMENT 


Electrohydraulic Control of Diesel Elec 
tric Drives. W M. A 


ilic control 


Air Controls Provide “Feel” in Oper- 


ation, M 
s4¢ A 
1d 


ing Stock, 


Edis 


Pneumatic Control of Diesel Railcars. 


Single Line Hydraulic Control System. 
sel R ction (Supp by Ry Gaz) 


rans 
ITs 


Hydraulic Controls for Aviation. Marine, 
and Ratvone Lag og .. TRAUT 


RESERVOIRS 


This Reservoir Baffle Design Improves 
— oo M. LIPTON. _ * ied 
tulics July 1953. How to bu 
I for maximum efficiency 
How to Design Hydraulic Reservoirs. 

T. McCORMICK Applied Hydrau 
lics May 1952. Size 
ffling details 


construction and 


Conversion of Existing Presses to Direct 
Hydraulic System F TOWLER. Engi 

r June 30 198 als Mech World 
50; Machy (Lond 


Modern Hydraulic Reservoir: How It 
Provides Micron-Range Filtraiion and 
> Supercharging. W. W. THAY! 
c Mech Engrs-Trans Oct 1944. 
ving service life of hydraulic 
improvement in service life of 
hydraulic units th close-fitted sliding 


parts 


Hydraulic System Installations, J]. £ 
THOMPSON, R. B. CAMPBELL. Aero 
Digest Nov 1941. Aircraft hydraulic 
power circuits; reservoir design 


installation; strainers and filters; check 
ilves 


How to Select Rg Power Equip- 
ment, C. E. GI ER. Machine Design 
Apr 194] 


SAFETY 


Perform a Brute Force Job from a Sate 
Dtetance. [ Ar y 


scoOw 
riety I fk 
Ant. Repeat — Clutch Press Control. 
Processing Auc 
Electrical control of standard 


Electro-Pneumatic Control for Press 
a Applied Hydraul A 195° 


rt 


Safety and Maintenance Factors in 
Electro- a Design, K. B. REX 
Mig Au : yuidance 

rete } mpromises 

pumps 

electric cir 


mons 


Ternstedt Promotes Speed ond rend 
in oe Casting. Tooling & P iction 


Shock Tests Made Safer With Elec “4 
trically Controlled Circuit. W I 


MANN, V BEALS, Jr, E 


MER Arnnliied Hydra 


Accumulator Cut-Out Circuit Reduces 
Fire Hazard, J. E. BULLEN. Applied Hy 
iraulics Oct 1954. Safety 


Electro-Pneumatic System on Induction 
pee weg | bn ogy A. M. KN 
Safe Cut-Off Control Is Poovided oP 


Seven Als Valves. W. GI! 
Applied Hydraulics Oct 1954 
Improved Operating Valve is Safer. 
Reduces Press Downtime. Equipment 
Damage, M. B. BAKER. Machine & T 
Blue Book July 1954 


~onsists 


Proper Hydraulic Circuit Design Can 
Reduce Fire Hazards. Applied Hydrau 
fay 1954. Welder circuit re 

ed so that line breakage 

t in a fire feeding oil stré 


If Your pe wort ——e Sete? 
STEW ART. Applied Hydrauli 


4. Three 


ty pr eene 


ircuits desigr 


Floating Cushion Protects Dies from 

Overload. R. SOMAN. Applied Hydrau 
s Apr 1954 

Air Actuated Brazing Setup Gives Cycle 


Control and Protection. A. M. DAMER 
Applied Hydraulics Apr 1954 


Automatic Press Guard with Pneumatic 
Control. Engineering Feb 26 1954 (see 
Engineer Mar 5 1954, Machy (Lond) 

12 1954); combines safety and 


Safety Circuits for ee Machines, 
mm bn @ STEWART. Product 3—Annual 
Handbook Product Design for 1954 


Controls and —- Deviess of Seevy 
Presses. E. V. CRANE, W. | ‘S 
A > Mech Engrs 


satiety 
f equi; 
safety valves 
and cir 


Salety Plan for Pneumatic Chucks, 
‘ H. Machine & Tool Blue Book N 
Safety monitoring chucks j 
ralve actuates warning whistle 
Pneumatic Safety Circuits, H. L. STEW 
ART. Product Eng July 1953. Diagrams 
how use of safety and protection pr 


ra pneumatic 


Pneumatically Operated Gravity Fall 
Press Guard. Machy (Lond) May 22 
53. Guard has no mechanical inter 
*k; starts to lift automatically as press 
rankshaft passes its lowest point 


Pneumatic Systems in Machine De- 
sign and Control, H. C. TOWN. Machy 
Lond) Aug 7, Sept 4, Dec 26 1952 


td Circuits for Hydraulic Machines. 
L. STEWART. Prod Eng Aug 1952 
ircuits described and i 
hand and four-hand 
ls; electrica 


lexina: other safes 


How You Can Use Fluid Power, H. | 
STEWART. Machine & Tool Blue Book 


July, Aug, Sept, Oct 1952 


Are Your Hydraulic Oil Lines Fire 
proof? Mil] & Factory May 1952 
a, Control, M. C. METZGER. Ma 
esign Apr 1952. Describes inte 
jra ted system of pneumatically ac- 
ated protective devices designed to 
for safety in operation of tw 


rvenged gas engines 


Hydraulically Powered Seamer Simpli 
fies Sheet Bota Assembly. N 


ICE. Apr 


nachine 


Die Cast Safety—Circuit Design Re- 
duces Fire Hazard, |. W. PALMER 


ed Hydraulics 5] 


Cylinder Actuated Block Prevents Press 
Aesidente. AY plied Hydraulics Oct 


Danger _ Spots in Hydraulic Circuits, 


R. TYLER Applied Hydraul 
equipmer 


Protecting Hydraulic Circuits Against 

Fire Hazards, R ER. Machine De 
—a] Se pt 195 ] Fire ty TOT r ‘ r 
iries or other pl ints using hydrauli 

ils; hazard in inadequate piping de 
hs areless repairs, or neglect 


Air Receiver gery Roappeatsed. 
B. LENHART. Rock Products May 
{ explosions particularly 
vapors; use of rust inhibi 
venting means 
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Valves, Gauges and Other Safety 
Fittings for Air Receivers and Com 
pressed Air Installations. Brit Stand 
irds Instn-Brit Standard n 1123-1950 


Portable aoa egg Gperation. W. H Precautions in Air Compressor Plants, 
rri mas A ept 1 1949. Tw H. MILLER. Southern Power & |! 
stage air c ed por rt tabl le compressors justry Jar 344 
I r f tarters; safety 
hine New Fuses Peotoct | Hydraulic 
ane > } 


“Carbon-Oxygen Compiex” As Possible 

Initiator of Explosions and Formation of 

Carbon Monoxide in Compressed-Air Minimizing Explosions in Compressed. 
Systeme. H. W SCH, L. B. BERGET Als — ’. D. BROWN. Oil Week 


t ex 
ex 


+ 


149 
Air Compressor Explosions, S 
Safe Practices for Air Compressor Op- ° tks Engr Feb | 
eration. D. ATTAWAY. Petroleum 

ne ] 346 I x . y } 


Air Under Pressure, 


Safoquesding of Air Receivers. 
41. Explosion of large 


How Hydraulic Fuse Promotes Flight Combustion Explosions in Pressure Ves- 
— Aviatior : 344 ? sels Protected with Rupture Disks, M. [ 
ky ; ECH. Am Soc Mech Engrs—Ad 


Automatic Stopping Mochanioms for 


se Machine Operation. Product Eng Safety Code for Compressed Air Ma 


y-pemoetiad ond Equipment. Am Standards 


jard BIS 


Newly Developed Fuse Protects Hy- eating Piping & 
draulic Lines, J. C. DeGRAAF, J. BASK July 1939 


0-6000 psi SERVICE with 
LOW TURNING TORQUE 


Exceptionally low turning torque is obtained by ‘“‘floating’’ the valving disk 
in the service fluid, thereby balancing the pressure and eliminating thrust 
bearings ...a sound application of the hydraulic engineering principle that 
fluids under pressure exert force equally in all directions. 

Sealing rings on both sides of the selector disk eliminate leakage at all times 
whether pressure is forward, back, or off entirely. 

0-2000 and 0-4000 psi; for fuel, hydraulic oil, petro 


For air and gas service, 
”, 0-3000 and 0-6000 psi. 2, 3, and 4-way. 


leum, and water service, sizes }," tol 


Write for catalog no. 454 for complete information. 


Distributors in principal cities from coast to coast. 


oP wEUEF hmLUG <a GLOBE BS NEEDLE g 
CHECK iy 


REPUBLIC halls’ > "ldlddlias CO. 


15653 BROOKPARK ROAD 


. 
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TRUE- 
TRACE 


HYDRAULIC 
TRACER 
CONTROLS 


re 


Application 
Engineering 
— Installation 


Tomorrow's Tooling 
Techniques TODAY! 


Specify machine tool application 
when requesting informative 
literature 


TRUE TRACE SALES CORP. 
EL MONTE 6, CALIF. 


Call Collect —CUmberiand 3-476! 











@ 0-6000 psi service 
@ Low turning torque 
@ Panel mounting 
@ Semi-steel, bronze, 
aluminum alloy 
@ No leakage at any time ah, 
@ 3 types of portings 





SAFETY 


Compressor Explosions. 


Air Compressor Explosions, 


Explosion Hazard of Compecesed Als 
Machinery. 


Combustible Vapor as Cause of Air 


Receiver Explosions. 


Air Receiver Installation and Care, W 


SERVO- 
MECHANISMS 


Trends in Hydraulic Control Boag => 
for Heavy Foosses. L. M : 


Servo Analysis of a High Horsepower 
een Pump Application, I ; 


Machine Tool Tracer Control, A 
Servo Valves Control Jet Engine Test. 


Controlled Stretch-Forming. 


Servo System for Speed Control, 
Applied Hydra s 


f+ : mn 
i mon 


Tracer-Controlled Turning Increases 
Lathe Production. Machy (NY 


Accurate Radial Contours. 
Positive Abrasive Belt Control. 


Basic Servo Elements, 


mps 


ex servos 


Modern Hydraulic Systems Offer Accu- 
rate, Automatic Control of Speed. 


» 


seoque ont owes. R. SMILGES 


Method for Investigating Influence of 

Flexibility of Mounting Structure of Hy- 

draulic Servo Systems on Dynamic Sta- 

| no of Contest ee H. R 
| Aer : er 


ance 


mits treating 


tor wer 
Hydraulic Servo-Valve Design, | 


Development of Valves for Ge Control 
of Pacunetic Power, 


TTT 7 4 
1 1ZO4 


Servo Controls as Applied to Vartable 
Displacement Pumge, A ME 


Hydraulic Systems and Equipment, | 


How to Fit Power Boosters into Aircraft 
Contots. I 7A 

Development of Miniature Electrohy- 
draulic Actuator, E, J. L. SHEAR 


us 


Two Pump Metering Circuit Solves — 
ly Contes Problem. ; VOK/ 


Hydraulic Boters for Automatic Con- 
trol, in | TA I juct Eng Nov 


es for 
Master and Slave Circuits for Remote 
Pestiesing, S J NICHOLS. Apy i 


f 


Have You Thought of Characterizing 

Valves Through Feedback? | y 

AYNTER. Control Eng 154 

Servo ay nrg! Power ar Posi- 

tions the Load. ALTE R ARI 

[ I lie oi ‘ y iI ucs Oc if iJ + he 4 
wer steering syst s adapt 

eavy slide prod 


Progress in Hydraulic Design Engineer- 
UGHLIN Aero Vigest 
1954 


New eee for Hydraulic _Seave 
a. J. M sHTINGALE. 


Oil Powered Simulator Calibrates | Jet 
ay wad Fost Controls. W. S. BOB 
Proportional Control of Sate ag Ser 
yea J. I I RE 


Dynamic Characteristics of Valve- Con 
trolled Hydraulic Seovemoters, J 
SHEARER Am Soc M } Ena ; 
Aug 1954 


Differential Analyzer Study of Non- 
linear Hydraulic ye va 


Churchill-Redman Automatic 2 
sr Lathe. Machy (Lond) 
I n of lathe 


On Dynamics of Pressure-Controlled 
Hydraulic Systems. G. REETHOF. A 
30c Mech Engrs-Paper M54-SA-7 { 
meeting June 7 4 
Herbert Carbitracer Mydranlte oyine 
Lathe. Machy (Lond) Apr 7 4 (sex 
ulso Engineering Apr 23 54, A 
= r May 1954 
May 4 
An Electro-Hydraulic Servo Pump, N 
WILLIAMS, Applied Hydraulics Ma 
4. How a servo-system works and 
what mponents are necessary. 


mn Slide- Vaivo Forces, 
SHTINGALE chine Design 
4. 

Two-Dimensional Profiling. Aircraft Pr 

i Jan 1954 

Profiling and Page on Milling Ma 

chine. Engir ing n 1954 


Fluid Power Circuits, P. R 

Hydraulics Jan 1954 
Dynamics of Mechanical Feedback-Type 
Hydraulic Servomotors under Inertia 
—— H. GOLI TTO, V. I 


sc 


Flight Simulator Development, 


z 


Dynamic Characteristics of Valve-Con- 
welled Bydsaulic Servomotors, |. L. 
ER. Am § Mech Engr s apes 

A-147 for meeting Nov 29-Dec 4 
Servo motor analyze basis 

l { valve 


Hydraulic Control —_ for Cam Mill- 
ing Machine, W. F MORG AN i. Applied 
Hydraulics Nov 1953 s type f 


. : 
lower circuit is detalied 
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Servomechanisms tor Industry, F. B 
{ AREN. Applie Hydraulics Sept 


Ip; 


Design and Testing of Electronic Simu- 
lator for Hydraulic Remote-Position Con- 


trol Servo Meochantom. F. J. U. RITSON 


AMM 


Analysis of Dynamics of Hydraulic 
Servomotors Under Inertia Loads and 
Application to Design. H. GOl W 


‘ ee . as 


Hydraulic Control System, R 


Hydraulic Servos Incorporating High 
Speed Hydraulic-Amplifier Actuated 
Valve. : AFFORD. A ! I 


Servo Control Valve Eynalices Bending 
Action. Applied ydraulics y 


rq 


Servo Valve _—_ for ane _ 
plications, M WOLPIN 


cu 
Hydraulic Control Systems, 


Tracer Circuit for Machining Guided 
Missile Parts. A; 1 Hydraulics Apr 


Hydraulic Servo Mechanisms, 7 


Hydraulic Servo, 
Electric Analogies for Hydraulic Analy 


Hydraulic Servo-Mechanisms. 


Introduction to Hydraulic Servo-Me- 


chanism Theory. IWAY, W 


January, 1956 


Proceedings of the Conference on Hy- 


draulic Servo- Nochestome. 


‘ WwW } 1 Fna 


Profiling and Duplicating Lathes, 


Fundamental Aspects of Hydraulic- 


Type-Powered Flight-Control System. 


Powered Flying Controls, 


Hydraulic Servo Systems, N. WILLIA 


Contributions to Hydraulic Control-1- 
Steady-State Axial Forces on Control. 


ror r RI AC 


Valve Pistons, -. To bee be Fp Cee 


Directional Valve Design oy wae 
Conte! Peobiom, EN ied 


fer 


Nomograms Simplify aoe of Serve 
mechanisms, | A El ! 


Analysis of Some Hydraulic Com- 
ponents Used In Regulators ont Servo- 
mochanioms. Z 5 I 


Servo Control Problems, A 


LAIN 


Servomechanisms and Regulating be 


tem Design. H STN 
Wiley, New York 1951 (Bc k 


Automatic Foodbeck Contest, W. R 
ENDT . TAPLIN. McGraw-! 


extbook on servome 


Standard Circuits for Special Jobs, G 
IUMES. Apr i Hydraulics Ds 


Appli 


1its for 


Navy Designs - ry Mill for Airfoil 
Contours. A SCHWARTZ. Applied Hy- 


Automatic Cycle Control of Cam Get. 
der, C. J. GREEN Mfg ] 


Dynamic ig nee Bang wren _ 
tem. AIKLE! fachin jn § 


Boost Valve Characteristics, | 


‘ 4 
racter ice 


Proportionalizing Dither Increases Sen- 
a of ee Serve, yr. 


Hydraulic Sesvecentats | in Stool indus 
try. : 


Pneumatic Servomechanism in Iron and 
Steel ag 


r 


Copying Lathes. 


Compressibility Effect in Sg aay 
aire amen F I 


ty 


Hydraulic Servo System. Auton 


Comparison of Hydraulic and Electric 
Servomotors, G. O. NEWTON, Jr. NCIH 
I 7 Ill 1949 ‘Gus motor size determi- 


n; requirements type selectior 


Hydraulic Tracing Devices Used in the 
Beckine Tool Rane: V. GUSCHING 
1 Pr v Ill 1 149, 
Highlights in History of poe Hy 
draulics, H. G. CONWAY. Mach De 
yn Nov, Dec 1949; Jan Feb. M 1 
May, June 1950. 


Commercial and Industrial Application 


of ~ yo Servomechanisms, 
Proc v II 1948. Gover 


Measurement of Hydraulic Machinery 

Performance as it Pertains to Servo- 

mechanisms, [ AMPBELL. NCIH Proc 

II 1948. Hydraulic control systems; 

p system theory; frequency 
easurements 





SERVOMECHANISMS 


Hydraulics and the Guided Missile, 


W | rR 


A nnlic 
Appi 


Valve-Controlled Servomechanisms, 


a 


1% 


Special Lathes Turn Tapers, K 


Shaft Duplicating in Stagie- Teel Lathe 
peer mn Machy (Lond) Ju 148 


3% 


Control of gy val ements by Air. 
s M ™ 


Hydraulic Control Mechanism for Pre. 
file baling Machine. Machy (L 


Theory of Servemecheniome. 


WT 
PAulv N L NI 


MceGraw-H New 
iv 21 OW-Till ING WwW 


Le 


Designing Hydraulic Servos, 
BOLZ. Machine Design July 1947 


nents 


Hydraulic Variable- Speed Transmissions 
as Servomotors. G YEWTO! 


nkiin inst ine 34 


Duplicator Must Duplicate. 7 
May 347 

Mechanism of Hydraulic Servo Con- 
trol, H NWAY. Aeroplane Nov 


Kinemat 


Lockheed yey Flight S 


1lso 


Machine Tools with Hydraulic Contour 

Feed Drive and Hydraulic Tracer Con- 

wel. A. DUERR. Engrs’ Digest (Britis! 
r t 194 ee also Engrs 


14 


Aileron Servo Unit. Flight Apr 5 1945. 
Valve Follower Mochenioms for Serve 
Conteots. Produ : 1944 


“Exactor™ Ee Remote Control 
Gear. Engin: 3 Aug 4 1944. Two 
mechaniarr f hydraulically perated 


Hydraulic “Follow the Leader.” 
e Ar 444. Descript 


1 airy 
f heavy land 


“Exactor” Hydraulic Control for Engine 
Test Stands. CG MESEL. Aero Digest 
1943. Remote hydraulic contr 

tand 
Hydraulic Duplicating Equipment. | 


ne i piue © x 


Applying Hydraulic Servo Circuits in 
Machines. C. E. GROSSER. Machine Ds 


Designing Hydraulic Servo-Circuits. 
E sROSSER. Machine Design Jan 1947 


Hydraulic Servo Mechanisms, | 


ro} Nov 


Hydro-Copying Lathe. 


Hele-Shaw gore Ban aenng Tele- 
contsel Goer. I 2 1933 


SPEED 
CONTROL 


Four Pumps Control Four Cylinders, 
H. V. RUTKUS. Applied Hydraulics Nov 
: press circuit designed 
synchronize cylinder action 


Embossing 


Synchronizing Motor Speeds With Fixed 
Displacement Pumps. |. RF WCETT 
Applied Hydraulics Sept | 


ean Control from a Com a. 
. R. Applied H — 


indard milling machines 


What To Do About femeY Machine 
Feeds. Applied Hydrau Sept 1955 


Eliminate Slip and Compression Ef- 
fects. J. R. FAWCETT App! ied Hydra 


s July 19 Fee 


nyarostati transmiss 


Counter Actuates Solenoid Valve to Cee 
trol Piston Travel. Applied Hydraul 


How to Key Cylinder Action to Ma- 
chine Speed. C. R. MECKS] 'H 
ied Hydraul June 5. Solen 
is made responsive t 


tor using selsyn cor 


Bieter: Out Control Ciscult. J. R. FAW 
Applied Hyd tulics Jun 1955 


ies will 


In-Line Power Feed Design Combines 
Speed of Air with Oil Control, 


CAPLAN. Applied Hydraulics Apr 1955 
Construction of drill feed for use on ver 
ical drill presses 


Tandem Cylinders for one Advance 

and Feed Motions, H. | TLER Applie 

ydraulics Apr 19 Slow ad speed 
ise 


yiinaer ircults 


Speed Control pono for Be wy 
Cue. J. R. Fd I } 
s Apr 195 


Modern Hydraulic Systems Offer Ac- 
curate, Automatic Control _ of Bg some 


Torque and Power, R {ILGES 


Reseeaanes Control, D. L. KING- 
Ar Muiics Mar 


w nir 


live. 


Calibrated Flow Meter wor In- 
— ae Foods. H TL Ar 


R 


Methods for Measuring the Perform- 
ance of Precision Byéroutic Drives. 

E. DAVIS. NCIH 1955 
easurement f error 


speed 


of frea 


ws 


ransient respons 


A Search For Controls For Industrial 
Rotating Hydraulic Saves, _M > 
MALMQU JIST NCIH = ) ] 
Discussion of controls 
speed of webs thr 
i pumps as tacr 
pneumatic 
hydraul 


Design of Hydraulic Straightening Press 
Assures Accessibility for Maintenance. 
: ied Hydraulics Dec 1954 


Controlled Feeds And Speeds Give 
Constant Chip Load, EF. SMITH. Applied 


Replenishing Circuit Keeps Series Con- 
nected Lee in Step. Applied Hy 
i Oct 1954. Meth od for synchr 
I cylinders befor 
start of each stroke 


How to Put a Hydraulic Feed on a 
Portable Electric Deill. H. E. ANDER 
SON. Applied Hydraulics Oct 1954. Sim 


ple shop idea 


Duieccatial Circuits. 
Hydraulics 
nalysis 
Two Pump System Provides Synchro- 
nized Motion, L. A. LASSMAN _ Applied 
Hydraulics Sept 1954. Radial pistor 
riab] lisplacement pumps 
motior {f tw ] j 


ng jacks 


Comparing Cam and Solenoid Operated 
Feed Circuits, E. H. GATWOOD. - 

plied Hydraulics Sept 1954. Operatir 
naracterist 5 I nree Isic clr iits 
insition from rapid 
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Circle 27 on Reader Service Card 


High Pressure 
Needle Valve 


Lero Leakage 


at 30,000psi 


LOW HANDLE TORQUE makes valve 
easy to operate 

FITTING ENDS—\ inch o.d. per AND- 
10056 

MATERIAL—-stainless steel Type 303 
IDEAL for control of hydraulic oil, heli- 
um, oxygen, etc., on industrial equip- 
ment, laboratory setups, aircraft and 
missile controls. 


Benton Corporation 


6531 RUSSELL DETROIT 11, MICHIGAN 
Phone: TR 4-3774 








SLEEVE TYPE QUICK 


Couplers 


¥g to 1 inch 6" Size 


Illustrated 








SS 


Designed for “full flow” with mini- 
mum pressure drop 

All working parts are case hardened 
steel 

Couplers for air, oil, water, steam, 
oxygen and acetylene 

Interchange couplers and nipples 
available for competitive makes 
Male or female threads, Barbed or 
reusable ends for '/4"-34" and |/," 
|.D. hose 


Write for catalog sheets 


TRU-FLATE, INC. 


@ 888-92nd Avenue * OAKLAND 3, CALIF 


Circle 180 on Reader Service Card 


NOPAK Sheb}-Stock 


MODEL E 
with Clevis and 
Mounting Bracket 


@ Low Prices but Top Quality 
@ No Waiting for “‘Specials’’ 
@Less Design and Layout Expense 


Compare the prices and scope of NOPAK Shelf-Stock (12 to 8’ 
bore with 1 to 15” stroke) with competitive offerings and you'll 
specify these NOPAK Class | cylinders to cut costs. 


LIST PRICES F. O. B. Milwaukee, Wisconsin — Subject to Revision 





Cyl. Die, STOCK STROKE LENGTHS — All Double Acting 
Bore 





- e 3” 4” 6” 8” — ie 
24.16 25.72 26.08 26.44 27.16 27.88 28.60 29.32 30.40 








26.24 27.88 28.32 28.76 29.64 30.52 31.40 32.28 33.60 





32.36 34.12 34.68 35.24 36.36 37.48 38.60 39.72 41.40 





35.04 37.28 37.92 38.56 39.84 41.12 42.40 43.68 45.60 





40.64 43.68 44.52 45.36 47.04 48.72 50.40 52.08 54.60 





48.96 51.92 52.88 53.84 55.76 57.68 59.60 61.52 64.40 





66.60 70.80 72.20 73.60 76.40 79.20 82.00 84.80 89.00 








mane 126.80 129.20 131.60 136.40 141.20 146.00 150.80 158.00 





@ Basic mountings “A” and “E” (see above) convertible to 
“B’, “C”, “D”, or “F” (see below) by changing heads. Add 
10% to above list prices (no extra charge for 8” bore.) 
@ Piston rods have B-1, NF male thread. @ Cushioning can 
be eliminatec on either or both ends by removing spring 
and ball-check. 

NOTE: Class | cylinders listed, for Air or Oil to 300 psi. Water use 

requires 1 week delivery for chrome plating of steel components. 
NOPAK 4-Way Valves (4 to 2” IPS) hand, foot, solenoid or 
pilot operated, to actuate all cylinders, also in Shelf-stock. 


GALLAND - HENNING 
NOPAK DIVISION 
2743 SOUTH 3ist STREET 
MILWAUKEE 46, WIS. 


NOPAK Shelf- 1 
Stock also ‘ 
maintained in 4 
other principal 1 
cities. Write | 
for list. “a 


A &8367_UV 


DESIGNED for AIR and HYDRAULIC SERVICE 


Circle 67 on Reader Service Card 191 





SPEED CONTROL 


Hydraulics as Applied to , 
Tools, 


Hydraulic Drill Feed Design, 


You Can Get Gentle, Smooth Motions 
with Low Pressure Cylinders, 


q 


Fluid Power Circuits, 


rrr 


Hvdraulics as Applied to Automation 


XY 


Hydraulic Systems and Equipment. 


A Method of Synchronizing Hydraulic 
Cylinders 


Hydraulic Control Systems. 


Hydraulic Flow Control Circuits. 


Fluid Power Systems, 


Flow Metering Valves Protect Diamond 
Wheels. 


Multiple Fluid Circuits, H 
r t Bre Ver 70c92 


Pneumatic and Hydraulic Drives, | 


and Control. i r- VN 


f 


Pneumatic Systems in Machine Design 


Basic Design of Hydraulic Flow Regu 
lators r. Machir 


Feed Design for Multiple —_ Tap 
per 


Hydraulic Drives Increase Speed and 
Accuracy of Take-Up Machine, P 


- 


Compressed Air Increases Productivity. 


Internal Ram Design Speeds Extrusion. 


Synchronizing Piston Movement | in 
draulic oo Pr J 


Sequential went of Hydraulic Cyl 
inders. : \ 


The Evolution of a Circuit, H 


‘ ‘ 4 
Of @11) 


Constant Flow Regulators in Aircraft 
Hydraulic Systems, I M I 


Raising Twelve blltica Pounds with 12 
HP, : \ ‘ yd 


The Air-Powered Hydraulic Circuit, C 
NSON. Applied Hydrau June 


Homebrew Circuits for Manufacturing 
Novelties. r. Apr i , 


The Regenerative Circuit. K 


Drives for Automatic Speed and Tension 
Control in Wire Processing Equipment, 


Predetermined Speed Control of Air 
oe I WIN | Enor 


Variable Speed ~ Power Trans- 
mission. J. F ICIH Pre 


ag et o 7.7 Systems. H 
pt 1945. Circ 


na rt tional contro 


1d D1 


Hydraulic Circuits for Controlling Rate 
of Feed in Machines, A. H. DALL. 
i 3 Aug 1939. Description of 
triable displace- 

of rate of feed. 


Drives for Controlling Tension. P: 

Eng Apr 1939. Hydrau ele 

: har 11 methods for tensior 

t winding reeis or for synchro! xtion 

Infinite Speed Variations Obtainable 

with Flexible mycauis Transmissions. 
CLAREE Machine Desigr i 


*nronization ol 


STANDARDS 


Fluid Transmission in High Pressure 
Systems. WwW. | ’. Prod Eng t 


What's New About JIC Pacumatic 
Standards. Applied bi ydraulics Ma 


isi 


How to Reduce Board Time on Circuit 
Seontaas, Appli Hydraulics Mar 
f pr t sym} t 


It 


Standards for Btoters and Generators. 


‘turers As 


American Drafting Standards Manual. 
Section 17, oo ewary ond Pacumatic 
Diagrams. Pul ir tative form, 


rt 


‘ 


Martonair “= for Puounetic Cir. 
cuit oe Mach} y ( ine 
id fy 


ti r wer and ry 
4 ¢ 1 se 


IS VGiV 


More Horsepower in Less apase With 
now Electric Motors, Machir Design 


4 


Motors, Engines and Controls. 
Eng—Annual Handbook of Pr 


Standards for Industrial Control. I 


ttion n IC 1-1954. Nat 


ns 
mnufacturers Assn 


What Now NEMA Standards Mean, 
E F. ( 3R as ’ rE Pr | luct I l th 
JIC Electrical Standards for Industrial 
Equipment. Joint Industry rence 
S53 Box 182 North End Station, Detroit 


ich. Diagrams; 


Hydraulic eneinsess Boot to Chango 
jc Standards. / Applied Hydraulics Mar 


153, Report of meeting to revise stand 


rds 
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Fluid Power Systems, } 


Progress Report: J.L.C. Hydraulic Stand 
ards. Lubri ng Fe ' I 


JIC Hydraulic Standards for industrial 
eRe, I , 


How Can J.LC. La ened a ae be 
improved. Apr 


awry 


Application of Hydraulic Remote Con 
trol to Farm Tractors and Trailing Type 
Farm imploments. 


JIC Standards Provide Accessible Com 
ponents. : 


JIC Pneumatic Standards for Industrial 
Equipment (Complete Sept 1950 Edition). 


Use JIC Standards to Cut Hours from 
Machine Downtime. 


Know Your Component Symbols. 


Technical Reference Book of Com 
pressed Air Terms and Standards. 


in 


Technical Reference Book of Com- 
pressed Air Terms and Standards. 3 
Rris y/ ; A - I 


J. LC. Pneumatic Standards Reach 
tage Stage. I 


New Issue of J.L.C. Hydraulic andesds 
for Industrial Equipment. A i Hy 
m } inges and re ovt- 


Development of ic inducted - geen 
Standards. 7 I ised 


January, 1956 


Hydraulic Power as eed on one 
Type Toastern, J I 


Standardization of Hydraulic Symbols, 


The J.LC. Performance Standards for 
anes ane Tube a I VIEX 
test requirement 
How the Standardization Program is 
Benefiting the Users ot Hydraulic — 
ment, I I RELL. NCIH Pr 


ymtk 


Effect of the J.1.C. Standards on the 
Manulacturers of industrial Equipment, 
ICI III 1949 


ne 


Fusion Welded Steel Air Receivers. 


The New Hydraulic Standards for In- 
dustrial Rar ~ somes H 5 


Ford gy te for oe, Malate 
nance. Apr i Hyd y 1948 


A Report on the Joint Industry Con- 
ference’s New Hydraulic Standards for 
industrial oy . 3 INSON 


The Purposes and Aims of the Joint 
Industry Conference Standardisation 


ovement on ) Hydraulics. 
r Tl 1948 


Standards of the Hydraulic institute 
Eighth Edition, 1s, Hydraulic Instit: 


fork. Wate 


Graphical Representation of Hydraulic 
yang) M ISON, J ft Eng 


ks 


Standard ya Factitate Circuit De- 
sign. I Machine 


Solid Drawn Steel Air Receivers. 
a Tnate 3rit Standard 430 


AA 
24, 


Valves, Gauges and other Safety Fit- 
tings for Air Receivers ond a ote 
Als casteliations. Brit Standards Instn— 


iM 1123 1943 
| 34 


Small Fusion- Welded Steel Als Bos 

ceivers. Brit Star Instn—Brit S 

ir Wi Ig 143 

Performance Quality Control in Manu 

Suctase of Hydraulic Parts, H. A. ZIM- 

MERMAN. Aero Digest Dec 1942. Test 

Safety Code for Compressed Air Ma- 

rreatel” and Equipment. Am Standards 

issn—Am Standard B19—1938 (see al- 
Piping & Air onditioning 


STEEL MILL 
EQUIPMENT 


Hydraulic Systems on Charging Ma- 

chines one Ranipeiatens, R. S. BOGAR 

Iron & Steel Engr Aug 1955. Hydraulic 
signs aa problems on open-hearth 
rging machines, 


Simplified Control Curbs Arc Furnace 
Power Appetites. Steel Aug 23 1954. 
irc furnace control; movement 
tre les performed by hydraulic 


Tunnel-Type Furnace Shows Safety- 

First Hydraulics. Stee] Apr 26 1954 (see 

Iron & Steel Engr Feb 1954). Charg- 

und discharging machine has 100- 

f si hydraulic system; uses fire 
fluid. 


Pacumatic Transmission Lines, J. C. 
ISI istrument Soc America—J Apr 
of theoretical and experi- 
to determine dynamic 
s of dead-ended and vol 
ed pneumatic transmission 

xphical data 


Will 2300 GPM-3000 PSI Pumps Open 
New Fields? Applied Hydraulics Feb 


New Compressed Air Circuit Breaker for 
Arc-Furnace “a0 Duty. J. E. 
SCHRAMEC K, K. WALKER. Am Inst 
t Engrs (Power Apparatus 
ten 1 53. Breaker is oper- 
supply; minimum 


Application of Automatic Combustion 

Controls to New Open Hearth Shop, 

>. SWANEY. ison & Stool Enge Ape 

Pneumatic controls used for flows 

ind pressures; simplified schematic 
rcuit of furnace combustion control. 


Remote Controls for Oil Powered Charg- 

ing Machines, ©. BIESHELT. Applied 

Hydraulics Dec 1952. Manual remote 
stion of forging billet machine. 


Supply and Use of Hydraulic Power at 
Appleby Frodingham, L. N. LLOYD. 
Iron & Steel Inst—J Mar, Sept 1952. 
tydraulic system modifications at steel 
works supply main head; return tanks; 
pump feed pipes; pumps; accumula- 
rs; high pressure mains and branches; 
valves; hydraulic oil; descaling sprays. 


Counterbalanced Circuit for Safe Opera- 
tion of Moving Cylinders, R. T. TODD. 
Applied Hydraulics Sept 1952. Circuit 
n coil peeler used on shear and 
ickling line in steel mill, 


Pneumatic Rollover Mechanism Saves 

Space and Simplifies Drive, P. BEA- 

COM. Applied Hydraulics Aug 1952. 

Use of rotary torque actuator on tube 
machine. 


Automatic Furnace Controls, L. WAL- 
TER. Can Metals Jan 1952. Fundamen- 
ils of high temperature control includ- 
ing hydraulic control systems. 





Fluid Power Holds Giant Plate for Spin 
ning Operation. Applied Hydrauli 
lov 51. Circuit details of | 


ng press 


Oil og meray 4 or ig 


NI | oreei 


starter 


an MAI 


Steel a A A ARKSON 


ne 


Pneumatic Servomechanism in Tron and 


Hydraulic Servecentols in Steel indus 


.H EBOLZ. Instruments 


A Strip Mill BModernises. 
jraulics June Hydraulics 
nders handle 


meta 


Portable nag Bang g- Otfers Flexibil 
- Iron Ag rhe 250-ton unit 


rom crane; opera 


Cutting Deliere Out of a Rolling Sched 
ule, | 


Putting Hydraulic Motors to Work, G 
“HINN. Applied Hydraulics Apr | 

Suip Rolling. Metal Industry May 
1948 (see also Machy (Lond) l 
1948, Brit Steelmaker Aug 1948, Engi 
neer Aug 6 1948). Hydraulic variable 
speed drive lly rersing cold strix 
rolling mill; schematic arrangement 


Pressure-Oil Operated Auxiliary Ma 
ey in Steel Plants, M. OLEDAI 
j Digest (Brit Editio n) Apr 194€ 


Met Fr 
y I for meeting ( 


sontrol of ele 


TEST 
EQUIPMENT 


AND 


METHODS 


Serve Vaives Control Jet Engine Test. 

ie iraulics Sept 1955 Ambient 
ir pressure and temperature and inlet 
und exhaust nditions are contre led 
Construction Ideas For A Hydrostatic 
Test Fixture. Applied Hydraulics Sept 
1958 rcuit and layout drawings for 
6000 psi setur 


Hydraulic Pump Gives Fast Response 
for Sensitive Torque Measurement, ©. H 
> BROWN. Applied Hydraulics Aug 


1955 


Design and Construction of a Metering 
Orifice Tester. C. R. ANDERSON. Ap 
1 Hydra s Mar 1955. Accurate 
etficient of discharge 


tluid metering orifice 


Specifying and Designing Test Stands, 
BS WELCH, Product 

Specification data, prin 

t Pp s, and schematic wir 

layouts for electrical, 

yaraulic or pneumatic 


Inexpensive Constant-Load Testing Ma- 
chine. M. | ‘LARK, O. M. SIDEBOT 
TOM. Am S Testing Matls—Bul n 203 
Jan 1955. Device consists of frame, load 
ell, limit switch, hydrauli 

id cutoff valve, hydropneu 

nulator, reducing valve, and 

ly tank; performance data 


Portable Test Stand Construction for 
Checking Pneumatic Tools. Applied Hy- 
lraulics Nov 1954 

Layout and Instrumentation for Testing 
Triplex Pumps, J. E. DAVEE. Applied 
Hydraulics Sept 1954 


Oil for Power ree Tests Purified 
and Re-used, A. HUDSON. Am Mach 
Aug 30 1 54. 


Republic Opens High Temperature Lub- 
ricant Laboratory. Applied | 


Hydraulics 
1954 


Testing Pneumatic and Vacuum Com- 
ponents. Engineering July 16 1954. Rig 
f zircraft >ompressors, valves 


ylinders, and other mponents 


High Pressure Testing of Air and oe 

Cylinders. Applied Hydraulics June 
954 

sg em Test Equipment, J. KEN 
\LL. Applied Hydraulics May 1954 


Circuit Design for Shop-Built Test Stand 
to Check Pressure and Flow. J. A. 
CKERMANN. Applied Hydraulics Ma 


’ 


4. Lift truck inufacturer builds test 
p for ecking truck circuit 


3€ 


Testing Pusumetis _and Hydraulic Com- 

pune H. P PIEC. Applied Hy- 

iraulics 1954 Test program to 

v safety and efficiency 

I qualification tests 

tests 

Design of an Aircraft Pump Test Stand. 

N ROSSLEY. Applied Hydraulics 

1954 

Testing Aircraft Compressors. Applied 

Hydraulics Mar 1954 


Hydraulic Test Circuit for Jet Aircraft 
Exhaust Nessie Acteation, A. J. AULD, 
Applied Hydraulics Mar 1954 
Aircraft Hydraulic Test Rigs. R. T 
SEWELL. Engineer Jan 29, Feb 5, Fet 
17 New approach to testing with 
emphasis on testing complete system 


’ 
inder representative conditions 


Design of a Hydraulically Operated Bi- 
axial Fatigue Testing Machine, C. E 
BOWMAN. Applied Hydraulics Dec 
P tting test pressures vary 

psi; electric and hy 
1etaqus are jiven 


? 


Pneumatic Pillow Replaces Sand Bags 
for Dead-Load Testing of Structural 


Panels, E. A. MILLER. Civ Eng (NY) De 
53. Tester is applied to uniformly 
ed load or ncentrated load 


Test Stand Design to Help Select Piston 
Rings. R. W. HOYT. Applied Hydraulics 
p y |Q5 3 


‘ 


Low-Cost ee Type Dynamometer, 
3 H. LARSON sric Eng Oct 195 
yned to calculate indicated horse- 


»f one cylinder of farm tracto 


Triple Torture Test Applied with = 
Power, |. | RHEAD. Applied H 
Hydraulic de 


raft seats 


jraulics Sept 


ipply test loads for air 


Large Capacity Hydraulic Dynamome- 
ter, Engineer Apr 17 1953. Dynamome 
ter capable of testing gas turbines 


Hydraulic Testing Machine Helps Make 
Better Rope. Ar plied Hydraulics Apr 
Rope tensile test machine. 


Hydraulic Lift for Electric Drive Motor 
Lowers Testing Costs, P. NURKO. Ap 
plied Hydraulics Mar 1953. Test in- 
stallation for centrifugal pumps. 


Oil Pressure Tests Endurance of Bridge 
Building gree Appl fed Hydraulics 
Mar 1953. High e for laboratory 


nstallation. 


You Can Design Hydraulic Test Stands 
to Reduce Relections. Applied Hydrau 
l ye user of cylinders 


ics Feb 1953 
describes test fa 


imps, and 


llities 


Design and Testing of Hydraulic Con 

trols for Aircraft. Engineering Jan 23 
353. Test methods and results; elec- 
nic measuring equipment 


Economics of Standardized Maintenance 
ons ders, in Sn Fluid Systems, 
NDA NCIH Proc v VII 1953. 


Modernizing a 72 Year oa be = a 
vest Hashine. Applied H ilics Nov 
f 1 pound test 


Hydraulic Test Setup Automatically 
er Given Load. D. J. MADSEN 
ppied Hydraulics Nov 19 Method 
matically ntrolling load ap 
plications on airplane structures 


Design and Construction of a Hydraulic 
Test Bench, R. E. SANDERS. Applied 
Hydraulics Nov 1952. Drawings and 
tos detail bench design for check 
mponents 


Development of Alscref Pneumatic 
Equipment, H. R. HAERLE. Shell Avia 
tion News July 195 2. 

Hand Pump and Jocks are Versatile 
Test Tools. Applied Hydraulics May 


152. Test apparatus for loading wood 


neams 


High Pressure Testing: Rocket Bodies 
Handled with Safe, Precise Control. 
H. HORNER, P. TRACHT. Applied Hy- 


draulics Dec 1951. 


Ingenious Application of Three Fluids 
a Hydrostatic Testing. G. ALLEN- 
BAUGH, Sr. Applied Hydraulics Sept 
Environmental Testing of Aircraft Hy- 
draulic Systems, F. B. COLE. Applied 
Hydraulics Aug 1951. A survey of test 
hambers, design methods, and effects 
f climatic conditions 


APPLIED HYDRAULICS 
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1990 SPRINGFIELD AVENUE 


MAPLEWOOD, N. J. 
REPRESENTATIVES IN PRINCIPAL CITIES 





HYDRAULIC PRESSURE 
(with air-100 psi) 


COMPLETE RANGE OF 35 
STANDARD MODELS, 
SINGLE OR DOUBLE ACTING 


r-Hydro-Pump is the finest 
ssure unit for rapid testing 
alves, boilers, piping 

pressure vessels 

oustains constant pressure 

Rolls, Rams, Presses 

Portable for site testing 

Water, Oil, Diluted Alkalis or 

Acids can be used 

Made of non-ferrous metals 

and stainless steel 


Also 6 JUNIOR MODELS 


Fluid pressures 400 psi to 
10,000 psi $185.00 
f.o.b. New York 


DAVIES BROS. 120 WALLST.,N.Y.5,N.Y. 
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MOLDED PACKINGS 
a complete Cine forthe desiqn enqunenr ! 


Palmetto Molded Packings comprise a complete line that en- 
compasses every design need. Designed for you originally 

.refined for you constantly...they are always abreast of 
latest mechanical developments. Make your choice—for better 
product performance: 


PALMETTO G-T® RING-—For use as static or 
dynamic seal in hydraulic or pneumatic service. Seals without 
extruding or spiraling at all pressures to 20,000 psi. Simplifies 
design... reduces machining operations... minimizes overall 
size of equipment. 


PALMETTO PYRAMID®. The champion where a 
multilip seal is preferred. Rugged design offers plus service 
life when used as a rod, ram, plunger, or piston seal at high 
pressures 


PALMETTO O-RING-« popular seal for low and 
medium pressures. Simplifies design—saves space. Also recom- 
mended for gasket applications. 


| j PALMETTO KUP _, popular piston packing available 
in a variety of fabrications to seal the standard or new syn- 
thetic fluids. More resistant to heat than leather... will not 

dry out in air. 


= ij = PALMETTO FLANGE -—5o, rod packing in low pres- 
sure service. Adaptable to reciprocating or rotary motion. Alse 
used as dust seal. 


and the NEW Improved 
WAY PALMETTO | u-RIng-1» 


cylinders made from commercial tubing honed up to .030 over nominal sizes. Same 
sizes available in synthetic or fabric construction permits interchangeability of 
packing in low or high pressure cylinders. ALLOWS STANDARDIZATION OF COM- 
PONENT PARTS...INCREASES EFFICIENCY... REDUCES FRICTION. ALSO RECOM- 
MENDED AS ROD SEAL. 

Solve your sealing problems with Palmetto Molded 

Packings. Avail yourself of special literature help- 

ful to the design engineer . . . Write 

for Manual MP-200 today. 


acking mote purfermance into svery 
GREENE TWEED & & a Pa 
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EST EQUIPMENT 
& METHODS 


Test Stands Earn Profits, 


Efficient Pump Testing with oe Seen 
ally Operated Stands. \ A . 


Follow Oil Pressures with Electrons 


Production Calibration of Instruments 
by Hydrostatic Pressure, 


1000-Ton Horizontal Structure-Testing 
Machine. } 4 


ss 


Qualification Testing of Fluid Control 
Valves for Aircraft Systems. 


Techniques in Transien} Pressure Meas 
urement 


Hydraulic System Testing, | 


Detectives at Work, the Shock Pressure 
Problem, } Ar i | 


Fatigue Testing Production Parts, 


150-Ton Structure-Testing Machine. 


Hydraulic Electric System Eapodies In 
spection in Machine. 


Tensile Testing. 


Detection of Internal Leaks in Aircraft 
Hydraulic Systems, k 


25-Ton Universal Byiouls Testing Ma 
chine. 4 


196 


s separate from stressing system; ma- 
hine is self contained 


Lockheed Constelation pu nnemeen Mock 


Up Tests. A. ROSE. Aeronautical Eng 
v 1945. Methods employed in 


ine system 


Universal a Machine. Engineer 
1945. Description of 50-ton hy- 


mda 


Hydraulic System Trouble Shooting. 


Hydraulic-‘System Test Instrumentation. 


ie) 


Testing Aircraft Hydraulic Equipment. 


TEXTILE 
MACHINES 


Pneumatic Loading in the Textile Field, 


New High Speed Beaming Machine. 


Traverse Drives for Rayon Spinning 
Frames, Tt I. KINTZ 


Spinning Control Cuts Labor and Waste. 


Precision Spooling of Plastic Filaments. 


x? 


Loading Industrial peg se Pneumat 


ically. I 1 Air Mag ry 194 
New Electro- vacunetis Loom Picking 
Device. Text ecord Aug 1946 (see 


1 A 5 104 
A AUG 19% 


Electro- Pneumatic Loom | is Developed in 


Brazil, E Textile World May 


Pneumatic Loading of Teuttio Mackie 
- R. HAY N Apr 4 
ication 


es rT 


Full Width a Machine, Mettler 
— Sulze M 4 1940, 
jraulic drive for ea h winding roller 


TRANSMISSIONS 


e HYDROSTATIC 


Pump Stroke Control Circuit for a Vari 
able weg Transmission, R 


4 vy 


Synchronizing Motor Speeds With Fixed 
Displacement eee. J 


Eliminate Slip and Compression Effects. 


Hydraulic Crawler Drive 


Variable Speed Transmission Design. 


ny ara AT 


Speed Control seeete for t 
Cscuite. J i 


Current at Constant Frequency from 
Variable-Speed Drive. E: ring | 


Constand- ay A. c. ~ for 
Anaeh. Engin qu 


Hydraulic Drive for Alternators. | 
in 2 198 Test set u nsist 
mr 

410-kva 

Hydraulic Systems and Equipment. 

HADEKEL. Cambridge Univer Pres 

: rk 154. (Book 

How to Select a Fixed a 

pen 4 ond Meter Drive, 3. F E} 


N 


Hydraulic Accessory Drives, C. | 


1% 


APPLIED HYDRAULICS 





Hydraulic Drives for Continuous Pro- 
cess Industries, R. TYLER. Applied Hy- 


S4 Dr ey } 
54. Precise speed con- 


Variable Speed for Wire Covering Ma- 
chine, C. G. ELLIS. Applied Hydraulics 
May 1954. S Wherever you're located . . . whatever the O-ring problem, 
you'll get quick, competent, personal attention from any of the 


following Goshen representatives and “in-stock” distributors: 


Hydraulic Transmission for Aircraft Ac- | FACTORY SALES REPRESENTATIVES 


cessory Drives, SA 
ows r REXDALE, ONT., CANADA MICHIGAN 
Gorrett Mfg. Corp. of Canada itd. Harry A. Hachet 
, : " 4 Racine Rood 1014 S. 7th St. 
Procedure for Selection of Fite Sitve Phone: CHerry 4-5655 Goshen, Indiana 
Units, A. ! KAAELN bo Appueda hmy- SYRACUSE, N. Y. Phone: 4-9112 
ra sept 1953. Nydrau rive OF Kenneth J. Asam ATLANTA 
753 James St J. A. Postell 
Phone: 74-4253 936 W. Peachtree St., NW 
: st. LOUIS Phone: ATwood 8671 
ic Dri 13 Ton Work Trans Associated Rubber Products DETROIT 
a ware Oe SS ae ee ae 3325 Washington Blvd. M. F. Read 
er _ ; wipe Phone: Olive 2-5250 514 Stephenson Bldg. 
ty HAMDEN, CONN. Phone: Trinity 1-2414 
J. E. Bergeron CHICAGO 
39 Fernwood Road J. S$. Royal 
Phone: New Haven, 162 N. Clinton St. 
Winch Design Uses Hydraulic, Gear and Chestnut 8-2720 Phone: FRanklin 2-4346 
i titan ented Yeeden Ma INDIANA PHILADELPHIA 
- 2 esi te ae : “} Richard G. Bigler Jos. A. Simcock 
] varying rq ma : . 611 S. 8th St. 4847 N. Broad $1. 
r k Goshen, Indiana Phone: Davenport 4-4700 
—- Phone: 3-1947 OHIO 
SAN FRANCISCO Peter G. Sloan 
i i Hydrostatic Transmis- Edward Burke 12734 Woodland Ave 
Didecental Type Hydrostatic trenes 1485 Bayshore Bivd., Cleveland 
: . . . Phone: DElaware 3-826! Phone: GArfield 1-0844 


Variable Speed Hydraulic Drives for IN STOCK GRC O-RING DISTRIBUTORS 


; gg yee ag 
FourType Costing Unie. ©. Bint CHICAGO, ILL. FORT WORTH, TEXAS 
n on ; ’ Star Packing & Supply Co. Standard Parts & Equip. Corp. 


sion, © S 


tandard equipment 5726 W. Division 904 North Main St. 
r stations resulted ir Phone: COlumbus 1-2030 Phone: FA-4458 
t smis CLEVELAND, O. WICHITA, KANS. 
The Alan Packing & Rubber Co Standard Parts & Equip. Corp. 
1295 Parsons Court 3916 East 13th St. 
Phone: Edison 1-7500 Phone: 6-26514 
: ATLANTA, GEORGIA ST. LOUIS, MO. 
Are High Speed and Control of Heavy J. A. Postell Associated Rubber Products 
Loads Your Design Problems. RF ; 936 W. Peachtree St., NW. 3325 Washington Blvd. 
AVIS. Applied Hydraulics Mar 195 Phone: ATwood 8671 Phone: Olive 2-5250 
rans n design on heavy NEW YORK, N. Y. MILWAUKEE, WIS. 
ment The Darcoid Company Machell Rubber & Supply Co 
145 Sixth Avenue 1730 N. 12th St 
Phone: Algonquin 5-1393 Phone: Franklin 2-0560 
CINCINNATI, O. MINNEAPOLIS, MINN. 
John W. Blemker Co Anderson-Crane Rubber Co. 
411 David Street 1213-19 Harmon Place 
Phone: Cherry 2246 Phene Geneva 3625 
, — , TULSA, OKLA. DETROIT, MICH. 
Fluid Transmissions-The Key A High- industrial Equipment Co F. B. Wright Company 
er Stoker Efficiency, 1. MORROW 316-318 East Second St. 1565 Oakman Blvd. 
A ed Hydrau Use of Phone: 5-1111 Phone: Townsend 8-4088 
ve fuel DALLAS, TEXAS GRAND RAPIDS, MICH. 
Oriental Gasket & Packing Co Kent Rubber Supply Company 
2612-14 Commerce St 35 Wealthy, S. W. 
Phone: R1-9874 Phone: Glendale 6-1538 


ROCHESTER, N. Y. Genesee Machine Builders Inc. é a> . 


1732 Hudson Ave. Phone: COngress 0422 
Made from natural, synthetic and silicone Ask your GRC repre- 4 oO 
Hydraulic Types of Variable-Speed rubber compounds, to Mil, AMS, SAE, sentative or distributor & 8: 


Print on Film with Stepless Control, E 


Unit. | ASTM, and industrial specifications. GRC for free copy of “GRC” 
O-rings ore available in a complete range Cities be 12 
Berry Hydraulic Transmission. A of AN, MS, SAE, and JIC standard sizes ba ae 


or in special sizes and compounds to meet pages of useful infor- 


Mech Engrs-Advance Paper n 9 your specific requirements. mation. Our WP th year 
T no Tur ¢ rh Re 19106 + 1956 


BETTER FUNCTIONAL 
ean (/oshen Kubler Co 
through «y INC. 
ils of pump GAd mot cuuvaine CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
te a | ’ 1316 S. TENTH ST. GOSHEN, IND. 


ne esian 
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TRANSMISSIONS 
HYDROSTATIC e 


Fluid Power Transmissions. Mydsokinotic 
= Bycrestatie, WwW R 


rs 


SON OD 


Research in  Industeiat Eycrauios, V 


esearcl 


“Hydro-Titan” Infinitely Variable Hy 
draulic Gear, T. LUDWIG rs 
Rett Foittar ser? ? 


A Constant Speed Drive for Aircraft 
Alternators, L. H. SCHUETT! "HRZ 
ANOWSKI 

a48 


ss 


Frequency Response Measurements of 
yrange sony 8 Power Unit. VM. R 

Am S$ h Frnors-Advar De 
47-A-70 for meeting [ 1947. D 
namic response of 

draulic 

md ass 


esponse 


Some Aovplication of Hydraulics to Hiah 
Speed Rotary Drives for Aircraft Ac 
cessories, W. W. THAYER. S Aute 
, ae Frnore.’ A 5 1947 

tails of } 


bos shin esunerchar 


Hydraulic Variable-Speed Tranemiesions 
as Servomotors. S W 

Franklin 1 

+ , i, 


1947 


en’ 


Speed Flow Drive. 

1946. Nlustrated 

jevice works autor 
" preesure } 


sssembly: shock {s taker 


Hydraulic Tranmission Facilities Feed 
Control. R. L. ROUGEMONT. Machine 
esign Apr 1945. Transn ns 
table and cross slide 
ble displacemer 


Specifying Variable-Speed Drives. 


lynar 


Hydraulic Control for Present and Post 
War Products. } Eng 44 


Designing Contes Power Le. neg 
Circuits. ‘ 


Designing for Hydraulic Variable Speed. 





Want extra copies 
of this Index? 


Price for single copy is 50 cents 
In quantities of 25 or more—40c 


See page 226 for coupon 











Fluid Drive Units Link Machine Motors 
ans het I Mig 


ntages and features; drive peobhk 


Hydraulic Variable-Speed Gear. 


‘ two rota eo) nt 


Industrial Applications of Hydraulic 
*, JURASCHEK, Iron Age Ma 


Characteristics of Hydraulic Drive 
Transmissions, F. JURASCHEK. Iron Ac 


Hydraulic Reversing Valve Gear. 


Mar 4 1937 Smits Gor 


hanisms 


Wultel Via Chango: raed b ge Er 
Tf Sey} 


Argonia Hydraulic Rudder- Operating 
Device, LIX. Mec! ° 


Eng 


Hydraulic Power i Wide iy = e 
Uses, M I { 4 


Var 929 WHietor 


yes and 


Hydraulic Drives Must Incorporated 
at ng Factor. C. MOREY. Machir 


ar” ro 


Hele-Shaw Hydraulic Transmission. | 
> COOKT m Soc Naval Enars-] F: 


VALVES 


°* AIRe 


Solenoid Valves Ser Fluid Directional 
Conteel, Pr. EE Re Eng 


Seovly Enough Pilot Pressure, 
Applied Hydraulics July 1 


lit precaution 


lot press 


What's Being Done to Reduce. Veive 
Solenoid Failure? Applis Hydrau 


Hydraulic Systems and Electrical Con- 


wale for Automation, | W. C. GOECKEI 


aru af 


Hydraulic Servo-Valve Design, 


Development of Valves for the Control 
e Pacematic women, ® wae 


Air Pressure Regulators; What They 
Do and How They Do It, E. W. VERES 
Tooling & Production Nov 1954. Dis- 


f charact tics of regulators; 


Pneumatic Mechanization for Industry. 
A. M. SALEK. New Zealand Eng Oct 


Safe Cut-Off Control Is Provided by 
Seven as Valves, W. GROTEWOHL. 
Applied Hydraulics Oct 1954. Air oper 
tr special machine 
s, and trims cauto- 


Air Pilot Circuit Actaates Sliding Stem 
Vaive. Applied Hydraulics Aug 1954. 
t desigr ” portable rig to 


fiimiaan? 


Contributions to Hydraulic Control—6. 
New Valve Configurations for High- 
Performance Hydraulic and Pneumatic 
Systems, S. Y. LEE. Am Soc Mech Engrs 


ns Aug 


Napier — Balanced Relief 
Vaive. Machy (Lond) Aug 6 1954. New 
: h flow rates; accom- 
hanges in flow-rate 
ange in pressure. 


Improved Operating Valve Is Safer. 
Reduces Press Downtime, Equipment 
Damage, M. B. BAKER. Machine & Tool 
Blue Book July 1954 


Pneumatic Valves and Cylinders for 


Industrial Use. Engineering June 25 
1954. Equipment for building contrac- 


APPLIED HYDRAULICS 
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S GE we hag L E & k SON 


FRANK Rt. KENT 








ACCURATE 
TEMPERATURE CONTROL 


k 
‘ 


Temperature y | 
Control Valve _. oy 


gives your QUALITY CONSTRUCTION 
* + * DEPENDABLE PERFORMANCE 


ata LOW COST i: is « self-actuated, com- 


pletely automatic modulating control valve — for 
any heoting or cooling application using steam, 
water, or other heot transfer fluids. Available in 
%e", %", and 1” sizes and for temperatures up to 
255 degrees F. . . . and, remember, the Sterico 
Series 150-E. 


MOUNTS AND OPERATES IN ANY POSITION 


CEE ER 


Sood — #505 S T - R L l N G : l N e 


CONTROL DIVISION 3742 N. Holton St., Milwaukee 12, Wis 
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Arrow 
AIR LINE FILTER 


wal] |= PROTECTS 
nf i=. PRODUCTION 


som LIFE LINES 


Arrow Autopneumatic Controls 
Prevent Work re Repairs 


FILTER LUBRICATOR 


REGULATOR 


IMPROVE MACHINE AND 
TOOL EFFICIENCY 


LOWER MAINTENANCE 
AND REPAIR COSTS 


LESS AIR POWER WASTE— 
HIGHER OUTPUT 


You get every ounce of perform. 

DRAIN ance out of your air-powered 

TRAP equipment, cylinders, valves, im- 

pact wrenches, tools, etc. with 

the ARROW AUTOPNEUMATIC CONTROL 

ASSEMBLY. The compressed air is properly 

cleaned. The Regulator Valve controls pressure 

without waste of air and the ARROW Lubricator 

supplies the correct amount of fine oil mist in the 

air stream to properly lubricate appliances or tools 

in operation. The Automatic Trap discharges ac- 

cumulated sludge to give perfectly conditioned and 

controlled compressed air for uninterrupted pro- 
duction schedules. 

Tool down-time, operator lost time, parts re- 

placements and expensive repairs are practically 

eliminated. 


All the Facts Are 


¥ Yours for the Asking 


Let ARROW field consultants 
point the way to better produc- 
tion economy at no cost to you. 
ARROW will be happy to send 
you their engineering catalog 
and make recommendations. 


Your inquiries invited. 


ARROW ro013. 1 


1902 S$. KOSTNER AVE. © CHICAGO 23,1 
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Air Devices Aesuse ay fee Blend. 

ing Materials, >. HI pplied Hy 
tulics May 54 

Air Powered Strapping sSachine Re 

duces bcm rg Costs. i 


Air Circuit Controls Transfer Device, 


'f 


Air-Electric Relays Link Pneumatic and 
Electric Control Systems. 


Want Faster Operation? Use Air Cir 
cuits. A Ma 54. A 


Air and Oil Circuits Are Combined for 
Resistance Welding. L. | 


| 


Fluid Power Circuits, | 


Here are Air Circuits that Reduce Man- 
ual Operations. y 


na 


Clean Constant Air for Instruments, 


Remote Control of Double Acting Pneu 
matic Cylinders, 


Simple Air Circuits Control Double Act 
ne oe f 


Fluid Flow Synchronizer. [: 


How Air Pressure is Used to Aoely 
Glue. ‘ 


Mechanization and Automatization by 
Moans of Compressed Air, | } 


Solenoid Air Valves Consol Rae haem 
ing Operations. 


How Air Power Steps Up yootuetion 
350-750 Percent, ) 


Compressed Air Increases Productivity. 


Solenoid Air Valves in Autemetic Ma 
chines, t 


Foot Operated Air Control Valve. | 


Valves, Gauges and Other Safety Fit 
tings for Air Receivers and Gompasssed 
Ate Snstalatons. is S 


i Speed Fasumets Cheutta, 


C 


Pneumatic Syipment for Remote Con 


» 


trol. M 


Selection and Design of Gumpeneets 
for Pneumatic Systems, com nN 


Oscillating Pilot Controls Valve, W 


Pneumatic Relays. 


Compressed Air Unloading Devices. 


Air Devices, | 


How Pneumatic Valve Solved Spit 
Second Bomb Door Operation. Avia 


Single-Line Air Cylinder Control, S 
Pneumatic Circuits ont . Appl. 
cations. ‘ 


Automatic Trip Valves fee Air ) Cpanates 
eg l & Producti 


Pneumatic Tools. A 


High-Pressure Disc Valves. —: 


Pneumatic Control Circuits. Product 
? T 1 ims valve 


Air-Chuck Valve that Reduces Air Con 
cumpticn. M 


Regulation of Compressed Air. 


VALVES 


e HYDRAULIC 


Control Valve ae for cute Lm 
Trocke. I 7KA. Apr 


Dual Pressure Relief Valve improves 
bee Machine Cuceht zn. Gi 


Should There Be Non-Adjustable Pres- 
sure Controls On Machine Tools? 


ae gM Correct a ‘Specs. 
rau ; 1 E: xar 


1a Ff 


How to Unload A Pump’s Full Volume. 


Directional Valves tee Hydraulic Cir 
cuits, I ’ luct Eng June 


Automatic Air Bleeding Device, A 


ed 


Vented Drain Manifold ha ner Nag 
Vaive Action, I I 
ied Hydraul 
far nila 


What's Being Done to Reduce Valve 
Selonetd, Failure? Applied Hydraulics 


Flow Metering Boviso - i Peensuse 
og a A l 


Hydraulic Systems and Equipment, 


Hydraulic Control Valves and Circuits 
as Lig to Revel br HR 

Development of Miniature Electrohy- 
draulic Actuator, S. Y. LEE, J. L. SHEAR 
Back Pressure . . . How it Affects Valve 
Operation, |. |. PIPPENGET Applied 


re niro 


Have You Thought of Characterizing 
Valves Through Feedback? H. M 


ires of improved des 


ick 


Comparing Cam and Solenoid 9 


GATWOC 


Food Cscutts. 
ics Sept 1954 
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OPEN JOINT PERMITS 
A STREAK OF DIRT JOINT KEEPS THE 
AT JOINT OPENING ENTIRE ROD CLEAN 


For those dry operations requiring absolute freedom from dust or dirt 
passing through joint of ring to bearings or packings, we have especially 
designed—the 


FALL WIPER RING with Closed Joint 


(our P/N-FWR-CJ) 


"CJ" WIPER'S CLOSED 





In addition to the above, and since 1944, we have also manufac- 
tured For Army and Navy Use the 3 Piece FALL WIPER RING 
FWR-3C 
. Mil-S-5049, AN Approved, Military part numbers from AN6231Al, 
"". te AN6231A71, 13°", diameter. This ring consists of 3 pieces 
assembled into one . . (1) a one-piece Split Wiper Ring (Body) with 
2 flanges or groove in its O.D.; (2) a one-piece split compressor spring 
assembled in groove (3) an endless cover 
bend surrounding spring in groove which 
Cover couses squeere grip action on piston rod 
Band Squeeze Grip Action 
Does It—patented 

eo WA Spring —and squeeze grip is always 

KO ke the same because uniform ten- 

ANY sion of spring under endiess 


=> | cover band. Rods or pistons 


M | do not stick or become im 
, mes | mobile in ANY temperature 
4 “soe Our engineers will gladly work 
with you on any wiper ring 
st problem. Write, wire or phone us 
Ace Products Co., Toledo 1, Ohio 
Phone Cherry 36513 


Covered by patents is 


Fall )/ iper Ring SPRING gued and patents pend 
’ 


LOADED 





Gresen 
HYDRAULIC 
CONTROL VALVE 


(Directional) 


Model S.P. 
e For Single or Double Acting Cylinders 
e Pressures to 1500 PSI 
e Built-in Adjustable Relief 
e Ball Checks 
e Openings—!/2" cylinder ports, 
¥,"" inlet and outlet. 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfox Ave. N. Dept. A-16 Minneapolis 11, Minn. 
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CENTURY TESTS 

[Luyprautic PUMPS 

(o> AND VALVES ("223° 
ON JTEST STAND! 


a lo 


Flexible coupling takes different size pumps 

Work table for pump mounting with “T" slot— 
8” vertical adjustment 

Adjustable to allow testing of pumps having 
shaft heights up to 12” 

200 gal. reservoir with drip tray 

10” visual flow meter for flow rates from 0-60 
G. P. M. 

Test gauge 6” Dial 0-2000 psi. range 

14" relief valve O-2000 adjustable range 

Filter unit to clarify oil 

4 way hand-operated hydraulic directional valve 

30 H. P. motor with AC Combination starter 

Meets All J.1.C. Standards 


VAVAT TVR CN 


Century Hyorautics, Inc. 


8866 GREENFIELD — DETROIT 28, MICHIGAN 
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; May 1953. Design and opera Inverted Relief Valves in Aircraft. 
VALVES tion of relief valves for aircraft sys F. SCHMIDT. Applied Hydraulics Ma 
. ten valve chatter is analyzed 1951. Characteristics of inverted relief 
* HYDRAULIC valve and application suggestior 
Control of Hydraulic Shock in Aircraft tircraft installations 
Lines, C. E. ADAMS. Applied Hydrau 
Contributions to Hydraulic Control—6. ics May 1953. Design and operation New Gland for Hydraulic Stop Valve 
New Valve Configurations for High-Per f surge damping valve Spindles, B. COOKE. Engineer Fel 
formance ary and Pacumatic Sys. 151. Groove is machined in 
tems, Control of gg 3 Direct cg hold O-ring to seal spindle 
Presses. F. H WLER. |! I v 
J Maintenance of Hydraulic — 
TTER. Iron & Steel Engr Sept 
Contributions to Hydraulic Control-5. 
BLACKBURN. Am Soc Mech Engrs High-Pressure Hydraulics, R 
Lower Machine Costs With Cocutt Re A-44 for meeting Nov Machine Design Sept 19 
design. Hi. M ~) ccs Appli Highlights in ro 8 id Machine Hy 
, ors Hydrodynamic Forces on Seg eed vs Gooutien. 1G 
ton ) Vaives. =! HAN ign Nov, De 


Nov ; ror s mn four-way pi ry ine iv. 


Proper Valve Selection Stminates Mo 
tions. A | ydrauli Ar 54 


ndina ina or vGives with square 


lands; method of balancing 


Accurate Pressure Control. 
on valves; automatic flow control ” 


HWITH. Machir 


Analytical and Experimental Study of 
Transient Response of Pressure-Regu 
: Contributions to Hydraulic Control-1- 
lating Reliel Vaive ae Ryan Cheek. Steady-State Axial Forces on Control. New Energizable Lubricant for Pres 
— eth ta. pt ; Valve Pistons, S. Y. LEE F. BLACK surized Plug Valves. Applied Hydra 
‘ ate R - ark, Bnew em eee lics Nov 1949. Description of 
Hydraulic Slide-Valve Forces, : uy 
. ide aly an | fi ts and cy - 4 VF mt its a a o = lve nstructi m: Compact Block Plant Features New Ma 
ype ydraul rs used parti lieve pmer ‘ : chine. Concrete Nov 1949. Hydrau 
lly driven block machine; each st 
Contributions to Hydraulic Control-2 ycle adjustable by hydrauli 
Transient Flow Forces and Vive ies Flow Diagrams fer Several eg of 
- rs F. BLACKBU Am Valves, P. C Creer 
Simplified Valving. L. ZIMMERMAN. Ar : i h Engrs—Trans Aug 1 a t 1949. C acaeseriae fase 


rce 


ind speed 


illat 


Leakage Characteristics of Aircraft Hy 
dvaulis Units with Vertous Fiuids. 
OLE, Jr. Applied Hydrauli 


Fluid Power Circuits, P 
i i mn | Contributions to pg age A Control-3, 
F. BLACKBURN Am ch Engrs 


Fluid Power Systems, H. L. S7 


One Valve Replaces Six. Applied H; ee | on Yo - . oe Prec aa ' Components and Applications of Indus 
Yov ivo¥. Uircull redesigt } wel tg Rg ee A. G N 
1ESTER. T ily 1949 


arene Contest Systems, > on ~ : uacemiennatinnmntn Ce Factors Affecting Selection and Appli 
i io How to Lay Out and Construct Control cation of High Pressure Pumps. vulves 


Hydraulic Fuses .. . What Are They? Panels, W. T. McCORMICK. Applied and —. Motors. H. VI 
ar h ws Work? H. HEDLAND. Ay; lydra 3 July 1952 ey » Ee Advance por M 
Basic Design of ~ ge view ha 
wlators. H. G NWAY ine Hydraulic Electric Wa * ——, In 
ign June 1952. Components for speed qpecien in Machine, E 
Automatic Bleeding of Rie in Hydrau ntr r synchronizatior restrictor ine Design Dec 194 
lic Systems. M. Al plied Hy j ir 
; » 1953. F Remote Hydraulic Control. H 
11 of air from industrial ar Preliminary Investigation a any PIEC. Pr E Nov 19 
wm tection eens Lock. >. SWEENEY. Engineer 


Solenoid Operated Shutoff Valves for 
Aircraft b snay 7 mang Gaeuiia, K. JONES 
* Ir M 1V 
na 
Hydraulic Control for Heavy — 
Valve Selection . << Control. Ay Lathe. Product Eng May 1947 
ed rdr s omplex stop-reverse, speed selector and shifter 
Control Valves for Direct Hydraulic pilot-opera ey eles sit a sichine we. ive desinints echamel pee 
Presses. F. H. TOWLER, J. M. TOWLE — ior 3 ¢t valv lesig h i 
~. Hydraulics as Applied to Mechiae 
Work Toward Integrated Design to Teste. W. W. TAYLOR. I 
Simplify Your Circuits. S. A. JACQUES Engrs—J Apr 1947 
Applied Hydraulics Aug 1951. The ca 
a ; r combining valves into one housing Diaphragm Control Valves ae © to 
eiteteas reduce externa onnections Preferred Numbers, G. A. IRWIN 
ict Eng Apr 1947. Design for nfor 
Design of Fluid Bridge’’ Control mance with ASA preferred numt 
Valves, R. B. CAMPBELL. Applied Hy- valve selection; precautions 
iraulics Apr 1951. Designed to meet 
stringent aircraft leakage requirements ae: Valves and Control Devices. 
Using Hydraulic Pressure Reliel Valves jirectional ntr valv in be read- i = CHUETT Tool & Die 
Correctly 2. FR ted 1ssemble 146. lan 194 


Sequence Valves Control Multiple Be 
tions. A od Hydra I l 


Musitr 
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BACHMAN 
SOLENOID 
VALVE 


MACHINE 
DESIGNERS! 


Get the full story 


on Bachman's new long-life 


Built for consistent dependabil 
ity, they will meet today’s re 
quirements for automatic ma 
chine control and give you the 
same satisfaction so many are 
now enjoying 
Ruggedly constructed valve 
body and base are made of light 
weight phenolic laminates 
which absorb shock and noise 
and are amazingly unaffected 
by wear. Standard O-ring seals 
are recessed in valve body 

Aluminum spool is micro-fin 
ished and hard coated by a sen 
sational new process which 


laminated plastic valves. 


maintains bubble-tight perform 
ance under most difficult condi 
thons 


Stock models include %4” pipe 


size in 2-way, 3-way and 4-way 
action, for pressures to 200 PSI. 


You have vour choice of single 
or double solenoid actuation in 
110 or 220 volt continuous duty 
coils, with steel solenoid covers 
and safety connectors optional 
Consult your nearby distributor 
or write today for specifications 
which you can apply to your 
own automatic control problem. 


Made and guaranteed by 


JOHN D. BACHMAN & CO. 


1713 Sparger Lane 


Bristol, Tennessee 


AIR and OIL 
CYLINDERS 
in INDUSTRIAL 
APPLICATIONS 


Design and production men who have this 
book are saying... , 


“A fabulously rich mine of prac- 


tical information." 

“Admirably down to earth." 
“Certainly the most readable 
book devoted to the subject of 
pneumatic and hydraulic power 
cylinders." 

“Will interest the maximum num- 


“Theory and technical explana- 
tions are clearly and concisely 
presented." 

"The essence of the book is 
that it manages to be at one 
and the same time forceful, 
amusing, easy on the brain and, 
not least, a valuable treatise on 


i 


Manvol Quick 
Disconnect (Push-Pull 
Positive Action) 


s 
? 


Avtomatic Quick 
Disconnect 
(Breoks Away ot 
Pre-determined 
Weight lead) 


QUICK-DISCONNECT 
3000 psi 


for Low or High Pressure 


HYDRAULIC FUEL 
d 


an 
PNEU MATIC systems 


SIZES: 4" TO 21/2” 


write for further 
information 


E. B. WIGGINS OIL TOOL COMPANY. INC 


3424 East Olympic Boulevard 
los Angeles 23, California 
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ber of readers." a little documented subject." 


These are the reasons why an increasing number of 
copies are now being sold as repeat orders. 


PRICE $5.00, Postage Paid 


Discounts on Company Bulk orders 


QESCRRESHRERERERESESEREERERERERERERERRERRRE EERE Re eeeeeeeeee 
SERVICE DEPARTMENT 

The Industrial Publishing Group 

1240 Ontario St. Cleveland 13, Ohio 


Please send Copies of "AIR and OIL CYLINDERS in 
Industrial Applications." 


Remittance enclosed []; Bill our company [] Bill me [1 


Company 





Name 


; Address 
MTTTTiTiiiiiiiiiiiiiiiiiiiiiiiiiiit 














VALVES 
¢ HYDRAULI 


High Capacity Hydraulic Presses. 


Application of Lockheed Principle to 
Automatic Operation of C.W.G. Plant 


Valves. Piping and Design Data for 
Control of Hydraulic Systems. V. 


Automatic Controlling Mochenioms aoe 
Valve _ Operation. I 


Do It Electrically with Solenoid Oper 
ated Valves. 


Selecting Operating Pressures for Hy 
draulic Systems. 


Driving and Controlling Machines with 
a Equipment. I t 


Design of Hydraulic Systems, 1 


Automatic Air-Relief Valve. Fr 


Electro-Hydraulic Valve Manufacturing. 


Hydraulics for Aircraft, | 


Design of Hydraulic Systems. 


Solenoid-Operated Control Valves 


Hydraulic Circuits and Their Opera 
tion, | I I 14 


Solenoid-Operated Hydraulic Valves Sor 
Aircraft | a 


System for Servicing Hvdroulic Un 
loader Valves. 44 


Applying Valves in Modern Machine 
pr ag Os 


Fundamentals of Hydraulic Valve Se 
lection, I Machine 


Importance to Hydraulic System are 


204 


Control Valves to Regulate Fesee and 
Suesion of Flow. A Ma 


Pressure Control In _Abecram Myérautie 
Systeme. me ; MAR} 

Hydraulic Controls for Present and Post 
War Products. 14 


Control of Hydraulic Power. | 


Direct Hydraulic System. 


Types of Valves Used in Hydraulic 
Transmission. y Au 14 


Towler Hand and Automatically Con- 
trolled Hydraulic Reversing Valves. 


Development of Hydraulic Pressure 
Regulators, TRAUTMA) Bes 


Plastic Elements in Rage — 
Valves. W l 


Some Applications of a | Air 


for Production. 


Hand Hydraulics, K 
Hydraulic Circuits, 
Hydraulic Change Gear. §: 
High-Pressure Disc Valves. 


Hydraulic Operation of Machine Tools. 


Hydraulic Control Valves. 
Lockheed Hydraulic Remote Controls. 


Automatic Hydraulic Timing Valve, A 


How to Design Ser Hydraulic Opera 
tion, V 


WELDING 
MACHINES 


How to Design ont Build Welded Valve 
Panels. I BI I 


Sequence Control on Multiple Spot 
Welders. NT. Applied Hyd 


Proper Hydraulic Circuit Design Can 
Reduce Fire Hazards. } 


Electro-Pneumatic Riveting and Projec 
tion oe Machines. I € 


Air and Oil Circuits are Combined for 
Resistance Welding, L. | 


Cylinder Actuated Device on Spot 
Welder Gives More Loading Clearance, 


Long Stroke Shuttling a Reduces 
Cycle Time. 


Booster Simplifies Welder Design. / 


Oil Power Boosts jane Productics 
300 Percent, W ZELMAN 


Oil Controls Welder Current, 


Electro-Hydraulic Stud Welding Head. 


Retractable Stroke Circuit, H 


Accumulator Applications to Welding 
Equipment, H. A. VANDER KAAY _Ap- 
plied Hydrauli Fet 48. [ 


wching 


Equipment for Spot Welding Heavy 
Gage Dees + wer Steels, S. M. HUM 
Machy Dec 1943. Design 

ifications of hydraulic 


APPLIED HYDRAULICS 





Circle 114 on Reader Service Card 


AUTOMATIC PRESSURE 
VACUUM CONTROL 


.. + for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry. Embodies sturdiest basic construc- UE TYPE J6 
tion—machined from solid bar stock—suitable for pressures PRESSURE 


to 10,000 psi and equally a olga —_ Note & VACUUM 
stem guide tused to ody y new 
CONTROL 


“Conoweld” process, eliminating 

faults of conventional two-piece 

valves. Stem 416 stainless steel. Stem UNITED ELECTRIC TYPE J6 unit is designed to auto- 

threads fine pitch for strength and matically control either pressure or vacuum... 

micrometer regulation. Body electro- has a fixed, uniform on-off differential as specified 

zinc plated. Sizes 4" to 1", globe and between limits of 3” WC to 2 PSI... anda 

: angle patterns. maximum controlling pressure of 180 PSI. It is 

[. | Ask for new Needle Valve Catalog a sensitive, weatherproof, precision built control 

with good repeatability. Recommended for all 

MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp.Dpt.19,Skokie, 11! pressure or vacuum applications which require 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada close on-off differential control. 





Switch Differential Fixed as specified between limits 
of 3” WC to 2 PSI 


Switch Ratings 15 or 20 amps at 115 or 230 volts 
AC, also DC switches upon speci- 
hication 


Switch Types N.O., N.C., or Double Throw, no 


neutral position 
Size seccesescoes 14a x 7 9” x 246”. 
Weight Approx. 1 Ib. 8 oz 


Electrical Connection |1/,” NPT conduit opening in en- 
closure, screw type terminals on 


" POWER, JACKS =e 


Enclosure Die-cast aluminum case, black 
|jwrinkle finish standard 
* HYDRAULIC PUMPS Mounting ...|Surface mounted—by 2 mounting 
Technical Data of proved efficiency ears. 


Normal operating pressure for hand or Bellows Seamless brass 


1 It spring boaded. 
950 Ss. Sq. In ° 
power operation 


Maximum operating pressure Pressure Connection |1/,” NPT female connection. 
(Blow off)...2,500 Ibs. sq. in. oa 7 
or to specification 

Output complete stroke...+825 cu. ins UNITED ELECTRIC manufactures a complete line of 
Effective piston area *600 ins. temperature, pressure and vacuum controls, UE 

andl age ratio. 6- " , 
oa * oe vipee , = will gladly modify or custom-build a unit to your 
Alternative fluid capacities...2} pints, 2 S hy Li . . n 

6 pints, 16 pints, 24 pints, 32 pints ” specifications. Consult a UE application engineer 


Larger capacities to special order. | today. 
Vertical or horizontal pump handle. 


JACKS from | TON to 5 TONS 
in a variety of stroke lengths 


Send for illustrated brochure No. F /223 


OWER JACKS || pt Umted Electnic controls 


~_ ty 
VALETTA RD.- ACTON - LONDON: w3 COM PAH Y 


TEL SHEPHERDS BUSH 344) ines) GRAMS WEWSORBER EALUE LONDON 4 NEWTON Prooucr H a WATE 
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Write for Bulletin No. 5-3 for complete J6 data. 


, 
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WOODWORKING 
MACHINES 


Air- Aid to Automation. P. H. GRAHAM. 
d-Worker June, July 1955. June: 
tions of compressed air to con 

{ feeding, clamping and ejection. 


u Flange a July: Cut off, dado, and boring ma- 
Leather 4. 2 Leather » ‘ie 





Here are Air Circuits that Reduce Man- 
ual Operations. Applied Hydraulics De 


Push-Button Saw Mills, |. MATER. Com- 
pressed Air Mag Mar 1953. Automati 
uriage operated by air cylinders 


Fluid Motor Replaces Feed Cylinder on 
Belt Sander, L. G. BROWN. Applied 
Hydraulics Mar 1953. 

Long-Travel Hydraulic Drive. R. E. 
DAVIS. Machine Design Apr 1952. De- 
scriptive note illustrating application of 
hydraulic cylinder to drive log carriage 
back and forth past circular saw. 


Are High Speed and Control of Heavy 

Loads Your Design Problems, R. £ 

. DAVIS. Applied Hydraulics Mar 1952 
EXCELSIOR LEATHER WASHER MFG. CO 

ROCKFORD, ILLINOIS Fluid Motor Steps Up Production of 

| Woodworking Stashines, A. J. POLACK- 


WICH. Applied Hydraulics Jan 1950 





Mortising 300 to 500 Percent Faster. 


ASKANIA SPECIFIES BRIGGS | [MtaneMemenmmcumrrmized 


working machine ncorp rating air mo- 
HYDRAULIC FILTERS... You — 


can profit by their experience Our Customers—Our Star Designers. 
McMAHON, E. HIGGI INS, Jr. Ap- 
pl lied Hydraulics Mar 1949. Hydraulic 
‘ ‘ , operation of machine for lumber mill; 
No matter what your hydraulic equipment, there is | design considerations and proced on 
R d a Briggs filter to meet your needs. ‘ircuit diagram 
ea Weedwesking Goes Modern. Ar plied 


Wh ASKANIA PUTS BRIGGS ON THEIR OWN HIGH Hydraulice Feb 1949. Hydraulic aapects 
Y PERFORMANCE EQUIPMENT. of woodworking machines fer boring. 


lit diagrams 


nes 


_ DIRT FREE, ABRASIVE FREE FILTRATION ASSURES nace! Development in Hydrol Fed 
, LONG LIFE OF HYDRAULIC FLUID AND EQUIPMENT. Boring Machines, W. M. STAIR, Wood. 


ker Apr ay 1948. 


g 2. REDUCES WEAR OF PUMPS AND VALVES. IER. Veneers Soni, ay 1947. 
Apr ttions of air cylinds to various 
types of w i-working aioe 


Electro- ~ Cross-Cut Saw. Enci- 
neer Ju 46. Description of auto 


matic hydraulic saw 


Possibilities of a? in Wood- 
working. J. E. HYLER. Wood-Worker 
Mar 1934. Advantages of hydraulic 


THE BRIGGS FILTRATION CO., DEPT. 80 


RIVER ROAD, WASHINGTON 16, D. C. Ce aod Ale ie Weedwedinn 3 
mpres r wor a- 
YES! seno Me YOUR FREE BOOKLET. aham, R. F. ONSRUD. Am Soc Mech 
Engrs—Advance Paper for meeting June 
NAME . & 26-July 1 1933 (see also Wood-Worker 
Oct 1933, Furniture Mfr Nov 1933). 
ADDRESS High spindle speeds; blowing and 
leaning machinery. 
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CYLINDERS 


HYDRAULIC — AIR 





1'2" bore 18” stroke 


NEED A SPECIAL CYLINDER IN A HURRY? 


Ask Us ! — We specialize .. . 


in designing cylinders to your application — 1 cylinder or a 1000 


— we're happy to be of service 
Available bores with strokes to 10 feet: 12", 2”, 2/2" 
3”, 342", 4” and 5” 
Available bores with strokes to 1 foot: 6”, 8”, 10”, 12”, 
14”, 16” and 18” 
Packings available — “‘O” rings, Block Vee Homogeneous, 
Piston Cups and Vee Type Packings 


Mounts available — Flange, Foot, Trunnion, 
Clevis, etc. or to your specs. Working 
pressures to 4000 P.S.! 


CHECK ay 
CONSTRUCTION fay 
1. Barrel roller burnished from especially 
smooth tubing 
2. Tough Aluminum alloy — Head and 
Piston 
3. Light weight for easy handling 





4. Clean design — No Draw Bolts 
5. Precision manufactured on turret lathes 


Piston type accumulators available 
10” bore—8" stroke 


Areas open to distributors in the East 
Write or Call 


HEMCO MFG., INC. 


PRODUCTS 
Argonia, Kansas Phone 160 





they said it couldn't be done... 


we were confronted with the problem 
of designing a hydraulic shaft seal 
for Defense Application. The basic 
requirement was that it was to 

occupy no more than %8" space along 
the shaft. The development of this seal 
is just one of the many day to day 
problems we have solved. So whatever 
your sealing problem, whether it be a 
seal *s" or 2 ft. in diameter, Magnetic 
Seal stands ready to successfully 
solve your sealing problems 





Contact Magnetic Seal for further information on uses and applice 
tions of hydraulic shaft seals or submit your sealing problems 
for engineering data and recommendations 


IMAGNETIC SEAL|CORP. 


301 SOWAMS ROAD ® BARRINGTON, RHODE ISLAND 
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FOR MORE 
PRODUCTION..LOWER COSTS 


Standard drill press units converted 
for automatic push-button precision 
tapping and spot-facing operations. 


Production increase— %! 


“AUTO-PONENTS” 


Pneu-Trol Flow Control Valves and Time Delay 
Control Switches are basic automatic components which 
permit low-cost conversion of any cylinder operated 
drill press, arbor press, punch press, etc. to automatic 
operation. They provide these advantages: 


1. Cylinder (and machine) speed control for 
safe operation. 

2. Necessary controlled work cycle delay. 

3. Less spoilage . . . more production from 
your present equipment. 

4. PUSH BUTTON PRODUCTION. 


Provide controlled adjustable 
time dwell of solenoid operated 
Pneu-Trol Valves combine in a air or oil supply valves. Range 
short, compact body, a tapered between '4 and 60 seconds in 
fine thread needle for extremely 20 to | ratios. Compact — sim- 
accurate air or oil flow control, and ple — foolproof — rugged. Easily 
a floating retro ball check, which mounted on machine. Available 
permits full flow in the opposite for various types of actuation. 
direction. Design provides close Typical diagram below 

regulation in one direction, full 
flow in opposite direction. Avail- 
able in 5 female pipe sizes— 4” to 
44”. Valve bodies made of brass, 
aluminum, steel or stainless steel. 





Preuttol DEVICES, INC. 


1426 N. Keating Ave., Chicago 51, Ill 
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Vew Products 





. 


continued / 





AIR AND HYDRAULIC 
CYLINDERS 


. . » incorporate new 
standard features 


Design: To provide longer cylin 
der life, improved performance and 
wider usage, the following design 
features were adopted as standard 


specifications. Case-hardened, 


TEFLON 
HYDRAULIC 
ROO SEALS 


aust 
RESISTANT _ 
SURFACES 





chrome plated piston rods, Teflon 
rod wipers, Teflon hydraulic rod 
seals, and high quality black ferric 
oxide surfaces. The Teflon wipers 
may withstand temperatures from 

10 degrees F to +-500 degrees F. 
The black oxide finish provides 
rust protection in air cylinder oper- 
ation and on all others during ship- 
ping and installation 

Miller Fluid Power Company 

Melrose Park, Ill. 
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PRESSURE SWTCH 


. « « operates in any 
position 


Designation: Pressure Switch 227 


Features: This diaphragm pres- 
sure switch accurately senses a pres- 





sure difference from O0—45S inches 
of water between a variable and a 
reference pressure, with a fixed ac- 
ruation value of .5 inches of water 


208 


The switch will actuate an electric 
circuit on an increase or decrease 
of a predetermined pressure differ- 
ence. It can be readily adjusted by 
means of an external adjustment 
screw for field setting. Unit is not 
sensitive to jarring and vibration, 
and tamperproof external adjust- 
ment keeps it from accidentally be- 
ing disturbed. A splash-proof hous- 
ing protects the entire mechanism 
in exposed installations. 
Barksdale Valves 
Los Angeles, California 
Circle 209 on Reader Service Card 


METERING VALVE 


. .. controls wide flow 
range 


Designation: R-149A 

Features: Valve is hydraulically 
balanced and requires very low 
turning torque and will throttle to 
very low rates of flow. Over the 
entire range of controllable flow, 
the regulation of the flow is held 
to very small limits. A valve with 
s inch tubing ports will control 
from drops per minute to 25 gpm 
at 3000 psi pressure drop across the 





valve. Range, or ratio of maximum 
to minimum controllable flow, can 
be provided up to 100,000 : 1. 


Specifications: A variety of ma- 
terials can be used to meet needs 
of various fluids and temperatures. 
Bodies and internal members can 
be furnished in combinations of 
aluminum, bronze, stainless steel, 
alloy or carbon steel. Operating 
pressures up to 3000 psi is stand- 
ard, higher pressures can be pro- 
vided for. Basic design of this unit 
permits the inclusion of a very 
small electric motor to provide a 
fully motorized modulating valve 
United Hydraulics, Inc. 
Dayton, Ohio 
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AIR FILTER 


. . . handles from 1 to 
20 CFM 


Designation: Emco Jet L200A 
Features: New, compact, com- 
pletely automatic unit weighs only 
12 ounces, the major parts are made 
of light weight aluminum instead 
of brass and requires no manual 
adjustment. 

Operation: The automatic filter 
operates by the differential of pres 





sure. Sudden stoppage of air flow 
causes the internal valve to change 
position. During this instant, the 
water and foreign substances col- 
lected are jettisoned through the 
opening at the bottom of the sepa- 
rator. 

Applications: Designed for in- 
dustrial use in operating pressures 
from 60 to 250 psi air pressure 

Emco Pneumatic Corp. 
Des Moines, lowa 


Circle 211 on Reader Service Card 


DISCONNECT COUPLING 


. . . keeps pressure drop 
to minimum 


Design: Self-sealing, straight- 
through disconnect is possible by 
the locking action which insures 
safety of the connection under se- 
vere vibration conditions. Free- 
floating Teflon seal and flow ball 
combination provides maximum 





sealing effectiveness when‘ the dis- 
connect is in the uncoupled posi- 
tion. The ball lock also serves as a 
sight-and-feel indicator, assuring 
that unit is completely coupled. 

Features: This type coupling in- 


stantaneously converts any connec- 


Continued on page 210 
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490 DIAMETERS 
AND STROKES 


11 TYPES 
PRODUCTION Mabe 


HYDRAULIC 
CYLINDERS 


Type for type the sturdiest 
cylinders made -- with heavier 
cylinder walls, piston shafts, cast 
steel clevises plus U-cup packing. 
5 types A.S.A.E. standardized. 


Turlock Iron and 
MACHINE WORKS 


Turlock, California 


GRETHER & GRETHER --- Factory Representatives 
P.O.BOX 47 + STOCKTON, CALIFORNIA 


FOR YOUR 
A) od Oe 1 


MARSHALLTOWN 





e Available in a wide variety of general 
purpose and special purpose gauges in 
pressure ranges to meet your specifications 
in every particular. 


WRITE TODAY FOR COMPLETE INFORMATION 


PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINA. 
TION, DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE 
GAUGES, DIAL THERMOMETERS, (VAPOR TENSION OR 
BI-METAL) 


MARSHALLTOWN MFG. CO. 


800 East Nevada St., Mershalitown 4, lowa 
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MAIL THIS REQUEST 
TODAY 


Sparta reports on 


MOLDING IN THIN SECTIONS 


material for ry samples. 


CUSTOM 


: ~ 
an important new 
tries with graphic 


pose cen 
ADDRESS: STATE: ———— 
CITY: a 

NAME: Te emma 
POSITION: 


G CO. 
send SPARTA MANUFACTURIN 


“"Tefseal”’ D R, OHIO 


illustrations on 


to: Dept. AH 


TEFLON’S unique properties 


combined with our technique of custom molding 
TEFLON in thin sections and shapes, offer impor- 
tant advantages in product design. 


° If you have a part now made of a flexible 


material which will not withstand severe 
conditions of temperature or corrosion, 
TEFLON is the answer. TEFLON is chem- 
ically inert . . . heat resistant (500° F or a 
—100° F)... has a very low coefficient 


e of friction . . . does not absorb moisture. 


Our trained engineers will work with you on 
any application of TEFLON Cup, Ball or Shaft 
Seals, Washers, Gaskets or Diaphragms to meet 
your exact requirements. 


‘a The first cost can be the 
least if it is the last cost 


om MANUFACTURING CO. 
DOVER, OHIO 
Phone: 4-2755 
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tion into a straight through line 
Disconnect is operated by hand, and 
only one-eighth turn is required 
to disconnect or connect with sys 
tem pressures up to 2000 psi 


Aplications: Designed for any 
type line which cannot tolerate 


proved immunity ry variations in 
supply pressure and ability to fill 
or exhaust a remote volume more 
rapidly. These units reveal their 
characteristic minimum pressure 


and especially for such machine ap- 


plications as welding head pressure 
control, punch press brake and 
clutch control, and cable and sheet 
rensioning devices 
Specifications: Available in five 
ranges—10, 30, 60, 150 and 250 
psi high capacity inch diameter 
supply and exhaust seats, three sizes 
-4, 4 and 34 inch NPT with 
two 14 inch gauge taps 
Governaire Division 


Bellofram Corporation 
Burlington, Mass. 
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pressure drop. 


Specifications: Available in 
variety of sizes to fit fuel and oil 
lines on aircraft, guided missiles 
test stands and ground handling 
equipment. Also available with all Designation: Bulletin 84316 
types of configurations, including Features: This internal pilot op 
elbows and flanges erated valve has just three operat 
Eastern Aircraft Products Corp. ing parts—two hycar diaphragms 
Orange, New Jersey and one stainless steel J 


solenoid 
Circle 212 on Reader Service Card core. Quickly converts from nor- 
mally closed to normally open op 


eration or vice versa. Extra heavy 
duty construction (forged brass 
body and bonnet) permits up to 
100 cycles per minute 


3 WAY SOLENOID VALVE 


features packless 
design 


PNEUMATIC REGULATORS 


provide fast response offset effect in passing the steady 


2 state condition and the speed with 
Designation: Governaire, Series which desired results are obtained 
£000 on both supply and exhaust. Specifications: Available in %% 
Applications: For pneumatic or 4 inch pipe connections. Rated 
loading and gauging operations, for 250 psi. Only 10.5 watts A-C 


VLZ 


Features: New design has superi 
or accuracy, greater reliability, im- 


‘unihe SEAL 
(Stationary) 
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' ' Positive Drive Here 
“QO” Rings Seal 
Mating Ring 
at Shaft Fluid Passage in Shaft Y 
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tT oT NM APs | ‘A 
. and definitely answer many of the prob- 

lems encountered in designing automation 


Held in Position by Fluid 
Acting on Differential 
Area “A” 








NOTE Design engineers are constantly searching 
DIFFERENTIAL 
“A” IN THESE 
BUILT-IN 
FLUID 


TRANSFERS 


for better ways to improve their products. 
equipment. 

Sealol will gladly help you solve your fluid 
transfer problems. Request Bulletin No. 12 for 
complete Fluid Transfer data, or send us your 
transfer problem for engineered recommen- 
dations. 


Sealol now offers a better way to transfer 
pressurized fluids via this “built-in” 
feature . . . into a rotating shaft for actuat- 
ing power cylinders, delivering coolants to 
drills, etc. Sealol Transfers can be utilized in 


high, medium, or low pressure applications 





Sealol Corporation + 181 Post Road - Providence 5, R. I. 


rue BALANCED PRESSURE SEAL 
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- 
New York © Philadelphia + Chicage + Cleveland + Dallas 
Houston « San Francisco « Los Angeles « Charleston (W. Va.) 
Norfolk « Seattle « St. Louis « Tulsa ¢ Edmonton « Toronto 
Montreal ¢ Overseas: Flexibox Ltd.. Manchester. England 
Fiexibox SARL, Paris . Flexibox GMBH. Frankfurt 
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or 10 watts D-C required to oper- | 
ate solenoid. Full % inch pressure | 
ind exhaust ports provide maxi 


mum re-cycling speed 
Applications: For securing auto- 


matic and remote control of many 


New Cataloging Plan Provides Practical Short-Cuts 
to Pump Specifications — Helps You Pick 
The Right Pump for the Purpose 





If your 
specifications LUBRICATION 


' ] ct FD A call for pumps HYDRAULIC SERVICE 


kinds of machinery, when com to be built 


bined with single or double acting directly into 
pneumatic or hydraulic power cyl the design of COOLANT 


nders or diaphragm operated pow 


er heads your equipment TRANSFER 


Automatic Switch Co. for... 
Orange, New Jersey fell-lelti@- wal ic 
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BACK-UP RINGS 


. . « feature new design 








Features: These Teflon back-up 


rings are made solid, and solid with 


? degrees or 30 degrees cut, as 


wall os the meted. See baiens In capacities from 2 to 200 g.p.m. 


protect the O-ring seal from extru 
ion or loss of efficiency. Chemi 


and pressures up to 100 p.s.i. 


Wit rr —— 
Tuthill Catalog xe 
106 on : 

stripped model 


cally inert, these new packings have 
very low friction 

Applications: For use in hydraul- 
ic and pneumatic applications. 


1 ngpetnintns 43 The back-up Catalog 106 shows the line of Tuthill 
ro a AN O. = o~ * both rotary, internal-gear positive displace- 
one pee tery bg re ~egewidinsanean ment pumps available in stripped form 


and variations are available to meet for built-i licati 
: or built-in applications. 
specific requirements. Operating PP 


temperatures range from minus 100 
ro plus 500 degrees Fahrenheit . 
Shamban Engineering Company TUTHILL PUMP COMPANY 
Culver City, Calif. : Sapendabla Retery Pumps since 1987 ’ 
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SHAFT SEALS 


. . « for special 
applications 


Designations: Mode! + 30 

Features: Adaptable to both high 
ind low pressures, this seal is so 
designed that the number of cylin- 
drical inserts required to maintain 


s Tne eal 


perfect face sealing pressure is de- 
termined by the size of the seal 
Although there is no limit to the 
size seal available, these magnetic 
seals are very compact and require 
less axial space than spring-loaded 
seals. By providing balanced pres- 
sure, the seal eliminates warpage 
on the face sealing surface 


Magnetic Seal Corp. 
Barrington, R.!. 
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ELECTRONIC TIMER 


<1 percent 
accuracy 


ee 


Designation: Mode! T 4 

Features: Timer has independent 
ly adjustable on the off ranges 
DPDT load contacts are rated at 
0 amps., 115 VAC, non-inductive 


0 | 





SSeS Sees 





— 


load. Circuit employs cold cathode 
tubes requiring no warm-up time 
before us. Accuracy is +1 percent 


and independent of line voltage 
fluctuations. 

Specifications: Standard availa- 
ble ranges are from 0.3—25 sec. per 
section and 0.5—S5O sec. per sec- 
tion, with other combinations avail- 
able. Dials and controls are remov- 
able for remote operation 
Applications: For use on test 
equipment, proportioning controls 
and machine applications requiring 
on-off timing cycles. 


Ferrara, Inc. 
Oak Park, Mich. 
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AiR AND HYDRAULIC 
VALVES 


. . « for manual operation 


Designation: CRY Series 

Features: Two new 3 and 4 way 
lever-operated valves have been 
added to this series. Rectangular 


body design provides flat surfaces 
on all sides for easy compact 
mounting. Easy access to ports sim- 
plifies piping. Design incorporates 
a single sliding spool, with stand- 
ard easily replaced O-ring seals 
throughout. Body is of aluminum 
with brass spool, for complete cor- 
rosion resistance 
Specifications: Designed for 
working pressures to 200 psi. Valve 
body is %4 inch thick, 114 inches 
wide and 3 13/16 inches long over- 
all on 3-way valves and 4% inches 
on 4-way valves. In addition to the 
hand lever type, they are available 
in palm button, foot lever, roller, 
cam or pilot-operated valves. 


Modernair Corporation 
San Leandro, Calif. 
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VARIABLE SPEED PULLEY 


. . « for limited space 
applications 


Designation: §-1550 
Features: This 4 hp pulley can 
be mounted with the belt take-off 


close to the motor and/or reversed, 


in which case the belt take-off is 
in an overhung position away from 
the motor. Made from fine grained 
castings, the pulley is carefully ma- 
chined for balance and fit. The out- 
er sheave is keyed to the inner 
shaft with a heavy duty key and 
held in position by a special screw 
This unit delivers speed ratios up 
to 2 to 1. Maximum bore is * 
inch with keyway. Overall dimen 
sions are 3 5/16 inches long, 3 
inches in diameter, and weighs 26 
ounces. 

Lovejoy Flexible Coupling Co. 

Chicago, Iilinois 
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SHUT-OFF VALVE 


. + » Operates by firing 
explosive squib 


Designation: Conax Explosive 
Valve 

Features: Compact, light-weight, 
normally closed valve operates in- 
stantaneously by firing a small com- 
pletely contained explosive squib 
Flow passage is closed off by a 


solid, integral diaphragm between 
inlet and outlet ports inside the 
valve body. Upon firing an unob- 
structed flow passage from inlet to 
outlet ports with an equivalent ori- 
fice of 9/32 inch diameter is 
opened in .002 seconds. Only 
ampere electrical current is required 
to fire the explosive squib. 
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Specifications: Units are made 
entirely from stainless steel or 
aluminum and stainless steel with 
AN plug, pigtails or terminal ends 
electrical connections. Smallest 
valve weighs only 5 ounces. Maxi- 
mum operating pressure is 5000 
PSi, and proof pressure 10,000 psi. 


Applications: For use in aviation 
industry 


Conax Cerporation 
Buffalo, New York 


Designation: Model 4CG-03 


Features: Gasket-mounted pilot 
operated check valve is of spring 
closed poppet type construction 
Spring closure design provides uni 


formly consistent operation regard- 


less of valve mounting position 
These valves can be arranged in 
control systems to block flow in a 
given direction until opened by re- 
motely applied pilot pressure and 
to allow free reverse flow 


Circle 220 on Reader Service Card Specifications: For use with > 
inch piping in industrial oil hy- 
draulic systems with operating pres- 
sures up to 2000 psi. Valves require 
pilot pressure greater than 40 per- 
cent of the system pressure to open 
Units are available with either 30, 
75 or 150 psi cracking pressure 


CHECK VALVE 
. . + has 8 gpm capacity 


Vickers Incorporated 
Detroit, Michigan 
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HIGH PRESSURE VALVE 
. . with micrometer stem 


Designation: Micro-Valve 

Features: For bleeding and met- 
ering pressure letdown control, this 
valve permits true micrometer con 
trol of all types of testing through 
the principle of differential screw 


‘STOP 


@ CHECK 
@ RELIEF 
@ SHUT-OFF from engines, 
vacuum pumps 


Burgess-Manni 


threads. Slightest turn of the handle 
makes dial settings easy to read. 

Specifications: Made in all types 
of materials including stainless 


steel, hastalloy and titanium for 
vacuum pressures up to 60,000 psi 
Available in a complete range of 
tubing sizes up to and including 


9/16 inch 
Applications: For high pressure 
testing. 


High Pressure Equipment Co. 
Erie, Pennsylvania 
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THAT NOISE! 

. 
— from intake and exhaust of air, 
steom and other gases discharged 


blowers, compressors, 
, steam or gas turbines. 
ng Snubbers are en- 


gineered to your requirements for 
quiet operction and grecter effi- 
ciency. Available with added features 
for spark arresting—air cleaning— 
water seporating — heat recovery — 
or surge control. 

Ask for literature. 


zOn 


T-900 Series... Toggle Operated 
Shut-off Valve... Quick acting 
toggle lever operation with positive 
leak-proof shut-off. Fool proof, 
maintenance free, with no adjust- 
ments required. Snap it’s open .. . 
snap it’s closed .. . dead tight. For 
liquid or gas —for any pressure up 
to 3000 PSI. Operates smoothly and 
easily up to full rated capacity. 
Representatives in Principal Cities 
SEND FOR INFORMATION 


JAMES DOND CLARK 


2181 East Foothill Bivd.+ Pasadena 8, California 


<s—-r-orpoZznmunmo 


(diel 
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BURGESS-MANNING COMPANY 


769 East Park Avenue, Libertyville, Illinois 
Dallas, Texas 
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HAND HYDRAULIC 
PUMP 


Single and Double Designs 
to 20,000 PSI 
With or Without Reservoir 
Standard Reservoirs 
70- 160- 910-Cu. In. Capacity 
interchangeable Pistons 
Ye - V2 + Me Inch 
l-inch Piston (Special) 
Pipe connections ‘4" N.P.T. 
Handle length is 18 inches. 
We specialize in hand pump units to 
operate in temperatures from minus 
65 F to plus 160 F and with any ca- 
pacity reservoirs required.” 
The single pump with '/2" or %4" 
piston now available in stainless steel. 


WILLIAM S. rl 











1635 E. 22nd St., Los Angeles 11, Calif. 





Sonnet A.N.D. 10050 
Port Contour Cutter 


now available in a NEW 
Replaceable Reamer Type 
| 


Completes all | 
5 operations 

of the A.N.D. 
10050 contour 

in one pass! 


Also available 
in Integral 
and Replaceable 
Pilot types. 


3 mot me 
> AAN = 
| Write for sizes and prices 


SONNET TOOL and MFG. CO. 


No Prairie Avenue « Hawthorne 


214 Circle 152 on Reader Service Card 


Useful Literature / 





SOLVING HEAT PROBLEMS 
- « « 8 page Bulletin 90030 titled 
Heat—Its Generation and Nat- 
ural Dissipation in Hydraulic Cir- 
cuits’ by J. K. Douglas, develop- 
ment engineer, The Oilgear Com- 
pany, features useful information 
regarding: heat transfer area, oil 
circulation rate, auxiliary pumps, 
power pumps and pipes and valves 
Charted test results that should be 
of assistance in the engineering, in- 
stallation and operation of fluid 
power in industry are included. One 
chart shows the surface area re 
quired to dissipate 1 hp of heat en 
ergy for various temperatures. Two 
charts show heat generated by vari 
ous sizes of auxiliary pumps and 
power pumps. Another chart shows 
amount of heat generated in pipes 
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AIR COMPRESSORS... of \, 
through 20 hp. are described in 
comprehensive Catalog No. 36, a 
i4-page book available from The 
Brunner Mfg. Co. This literature 
is designed as a text and guide for 
those interested in air compressors 
and includes a detailed engineer 
ing section, featuring comprehen 
Sive selection information, and ta- 
bles of computations in installing 
air compressors. In addition to the 
engineering section, the catalog 
contains descriptions, specifications, 
dimensions, engineering drawings, 
and representative photographs of 
the complete line of single and rwo- 
stage outfits, both horizontal and 
vertical; single and two-stage sim 
ple compressors, base-mounted pow- 
er plants and gas engine driven out- 
fits 
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HOSE .... and fittings manufac- 
tured by Aeroquip Corp. are de 
tailed in Catalog No. 100 from the 
company. The catalog covers hose 
assemblies, fittings, self-sealing 
couplings, accessories, and includes 
a section of engineering data 
Methods of assembling hose lines 
are attractively illustrated, and step 
procedures are given. Accessory 
equipment such as a hose cut-off 
machine, hose line assembly ma- 
chine, and oscilloscope for analyz- 
ing pressure phenomena are in 
cluded. The engineering section 


continued / 





gives information on proper hose 
installation, graphs of bend radius 
vs. Operating pressure, and tables 
of line support clamp sizes for use 
with hose. 

Circle 250 on Reader Service Card 


VALVES ... for industrial, avia 
tion, and chemical applications are 
the subject of a new catalog from 
Republic Manufacturing Co. The 
64-page catalog No. 654, covers 
needle, globe, plug, check, relief, 
selector, aviation, and special valves. 
In addition to specifications cover- 
ing materials, tinish, dimensions, 
proof pressures, etc. graphs are in- 
cluded to show pressure drop as a 
function of flow. Cutaway drawings 
are shown for the different valve 
types, and complete selection and 
application data is included. Many 
special units are shown including a 
high pressure hydraulic relief valve 
adjustable between 0 and 2500 psi 
and a manifold unit which com- 
bines a needle valve, two check 
valves, and a relief valve. 
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FLUID MOTORS... of limited 
rotation are outlined in a brochure 
issued by Roto-Mation Motors, Inc. 
These units are available with 
either a single vane or double vane 
In addition to a description of the 
design and application features of 
the units, performance graphs 
showing torque as a function of 
pressure are included. Mounting 
data, shaft and styles, and standard 
accessories are indicated. Four typi- 
cal applications are shown and 
other general applications are dia- 
grammed. The motors are built for 
a pressure of 1500 psi, and can be 
used with either oil or air. With 
proper controls the rotative speeds 
are limited only by the fluid supply 
volume 
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METALLIC O-RINGS .. . for 
static installations are discussed in 
Bulletin No. 5491615 available 
from United Aircraft Products, Inc. 
The bulletin gives application and 
selection information for the self- 
energized devices. Several applica- 
tions are shown and details of tem- 
perature, pressure, fluid, and dimen- 


APPLIED HYDRAULICS 








sions are included. The results of 
tests on the O-rings are presented 
to indicate the features of this type 
of packing. Five requirements for a 
pertect seal with a metallic O-ring 
are listed and drawings and data are 
presented to show how each re 
quirement is met. Charts give in 
tormation on O-ring dimensions, 
groove dimensions, sizes, wall thick 
ness, material, and compression 
load required 
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SERVO CONTROL VALVE... 
tor use in follow-up positioning 
systems that are mechanically actu 
ated by cams or linkages is the sub- 
ject of Bulletin CO-5 from Hy 
draulic Controls Co. Positional 
feedback can be obtained either by 
linkages or by mounting the valve 
directly on the cylinder. The bul- 
letin includes schematics of typical 
four-way applications. By blocking 
one cylinder port, it is possible to 
operate the valve in a 3-way sys 
tem. The valve is particularly well 
suited for multiple installations 
where a number of cams are oper 
ated on a single cam shaft. A draw 
ing of the valve is included show 
ing dimensions and giving valve 


data 


GEAR PUMPS... are the sub- 
ject of Catalog 9506 which covers 
the complete line manufactured by 
Geo. D. Roper Corp. These pumps 
which are applicable to many dit 
terent uses are divided into four 
series. The H Series pumps are used 
widely for all types ot hydraulic 
mechanisms, steel mill equipment, 
and other applications requiring 
pressures up to 1000 psi. Construc 
tion details of the pumps are illus 
trated and dimensional data is giv 
en. Deliveries from 5 to 75 gpm 
are available in this series 
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RELAYS ...A new line of sec- 
tional-pole, heavy-duty, 10-ampere 
control relays is described in an 8- 
page bulletin available from Clark 
Controller Co. Bulletin PL 7305- 
PM describes the new relays which 
occupy minimum panel space. The 
units are available in models with 
from 2 to 12 poles with models up 
to 8 poles available without double- 
decking. Poles are independent 
units, individually removable with- 
out disturbing other poles or wir- 
ing. The bulletin illustrates each of 
the 10 models in the line gives di- 
mensions, enclosures, features, and 
data on maintenance and pole con- 


version from me rmally-open to nof- 
mally-closed. 
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HYDRAULIC MOTORS... con- 
trols, pumps and other products of 
The New York Air Brake Co. are 
featured in a new 16-page brochure 
No. 1102. Illustrated with installa- 
tion photographs from a wide 
range of industries, the booklet is 
intended to serve as a quick and at- 
tractive guide to equipment pro- 
duced by the company. Presenta- 
tion of each division's products is 
preceded by a short and informa- 
tive background section on the de- 
velopment and special features of 
the equipment 
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GAGES .... products of The Star- 
Martin Gage Co., Inc. are detailed 
in the company’s Bulletin No. 30. 
The bulletin features replacement 
operating units which can be ob- 
tained at about 60% of the cost of 
a complete gage. Details of dimen- 
sions and mounting are presented, 
as well as ordering information in- 
cluding pressure range, case mate- 
rial, gage connection, temperature, 
etc. Various styles of dials are 
shown. 
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The FLEXIBLE SEAL SEAT* 





Distributing Line Of C 
—_ 











MURPHY TRIUMPH AA 
SEPARATOR-FILTER 
Sizes: \& % % %: 
Weight 30 lbs ; Pressures 
0 to 126 psi; 

Price: $71.00 ea; Desic- 
cant refills $1.00 ea 


After precooling and separating compressed air, this 








Simple, Secure. Long-Lasting! 


lay 


Responsive action of the soft O-ring seal provides absolute 
leak-tightness. Instantly compresses to seal internal and ex- 


ternal pressures 


Draws harmlessly around dirt particles. No 


costly precision parts; no extra end seals. Stocked in 6 standard 


small unit, placed close to the point of use will 


finish the job of removing last traces of impurities. 


Where very particular work demands dry air com- 
pletely free from any trace of oil or vapors Murphy 


Triumph AA is the answer. 


AFTERCOOLERS FOR 10 CFM TO 
10,000 CFM—SEPARATORS—TRAPS 


Dryseal pipe and JIC tube sizes: 12 connection combinations. 
Write for data sheet 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street ° 


Summit, Illinois 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


* PATENT APPLIED FOR 


JAS. A. MURPHY & CO. INC. 


Hamilton, Ohio 
ee ee 
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John T. Ellis, Jr. 
Hanna Engineering Works 


William E. Muther 
The Rucker Company 


Merrill A. Hayden 
Waterbury Tool 


NEAGKE 


PRANOHO w“ . 


RRMA AMA: AMM 


RMN AM 3 


* News about people, manufacturers and sales organizations s 


John T. Ellis, Jr., has become 
chief engineer of Hanna Engi- 
neering Works. He will be re- 
sponsible for the engineering ac- 
research and 


tivities in product, 


development, methods, industrial 
and plant maintenance engineer- 
ing divisions of the company. He 
was previously on the engineering 
staff of Labora- 


tories. 


Underwriters 


The Rucker Company an- 
nounced the appointment of Wil- 
liam E. Muther to the position 
of manager of manufacturing and 
estimating. Prior to joining Ruck- 
er, Muther was chief engineer of 
the Oakland Machine Works. He 
has had seventeen years experi- 
ence in the design and manufac- 
ture of special hydraulic and pneu 
matic machinery. 


Evan L. Price Company has 
become the New York representa- 
tive for the Sealol Corporation. 
The company will cover New York 
City, Long Island, southeastern 
New York and northern New 
Jersey. 


Merrill A. Hayden has suc- 
ceeded Warren E. Rouse as gen- 
eral manager of Waterbury 
Tool, Division of Vickers, Inc. 
Hayden, who joined the Vickers 
organization in 1935 came _ to 
Waterbury Tool in 1950 and has 
general manager 
since 1953. Rouse is retiring after 


been assistant 


29 years service but has agreed to 
serve in a consulting capacity. 


¥ 


Eastman Manufacturing Co., 
celebrated its 40th anniversary 
and the opening of their new plant 
at a recently held house. 
Walter C. Schuknecht, president; 
George N. Jageman, vice president; 
Merlin Brose, treasurer; and W. D. 
Dalrymple, manager, wel- 
comed the many guests who came 
from all parts of the country. The 
new, modern, one story plant, lo- 
cated north of Manitowoc, pro 
vides 50,000 square feet of space, 


open 


sales 


which is twice the space occupied 
previously. The new structure has 
been designed for complete oper- 
ating efficiency beginning with the 
entrance of raw materials until it 
emerges as manufactured prod- 


ucts. 


Cutter, Wood & Sanderson 
Co., Cambridge, Mass., have been 
appointed as industrial distribu- 
tors by Barry Controls Incor- 
porated. 


Seymour Blechman has been 
named executive vice president of 
Brooks Rotameter Company. 
With over 15 years experience in 
the field of flow measurement and 
Blechman will be 
sible for product improvement and 
expansion programs. 


control, respon- 


Commercial Filters Corpo- 
ration, Melrose, Mass., a wholly 
owned subsidiary of the Ogden 
Corporation, New York, 
quired the filter divisions of 
Houdaille-Hershey of Indiana, 


has ac- 


Continued on page 2/8 
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TWO SPEED 
STAR Hi- LO CONCENTRIC PUMPS 


HAND OR FOOT OPERATED WITH 

SINGLE LEVER OR PEDAL 

Two speed construction provides automatic change-over 

during operating cycle from high speed low pressure to low 

speed high pressure. 

MAXIMUM CAPACITY 10,000 P.S.I. 

Safety overload valves—Hard chrome plated pistons—Piston 

stroke |'/2 inch—Oil capacity 150 cu in or larger—5 models: 

('2"-%"), (Ya"-1%"), (A"1A"), UA"), ("2%"). 

Special engineering counsel and proposals cheerfully 
submitted on request. Ask for Catalog #555. 


Representative areas available 


420 LEXINGTON AVENUE, NEW YORK 17 
PLANT: RIVER GROVE, ILLINOIS 


ONE-WAY 
IMPULSE 
SWwitcH__. 











NEW POCKET MANUAL 
OF 
ARC WELDING 


AT A NEW LOW PRICE 


For Welding Supervisors and Foremen: 
Latest welding application data. Revised, pocket-size manual 
is @ concise source of information for those responsible for 
maintenance and production welding operations. 

For Operators and Inspectors: 


An easy-to-read reference book that provides practical on- 
the-spot answers to many arc welding problems—!72 pages 
of necessary working information that can be used in every- 
day shop work. 


The Industrial Publishing Group 
1240 Ontario Street, Dept. AH 
Cleveland 13, Ohio 


Please send me copies of the POCKET MANUAL OF 
ARC WELDING at $1.00 each. 


Check or money order is attached 
NAME 
ADDRESS 


CITY AND STATE 





with exclusive 
advantages for 
automation. 


$1052 


plus $.25 shipping chor 
Model ES4-KM2 


Y% actual size 


ELIMINATES INTERLOCKING SWITCHES AND 
COMPLICATED ACTUATING DOGS 
Ideal for pulsing solenoid valves on air-hydraulic 
controls, uencing circuits, etc., because it allows 
other controls to reverse or operate the same circuit. 
Switch sends a short electrical impulse and then 
switches itself out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 
Switch replaces timers, relays, and troublesome one- 
way dogs to simplify circuits — cuts chances for fail- 
ure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 
Impulse switch costs less than complicated control 
devices it replaces. Fewer switches are required for 
sequencing. Simple mounting. 


SPEEDS UP AUTOMATIC OPERATION 
Automatic machines can run faster because cycles can 
be more closely sequenced. There's no delay due to 
timer tolerances or extra machine motions to actuate 
interlock switches. 


Switch is not 
tripped on actuator —__} 
return. Circuit 
steys open. 
WHEN DEPRESSED, ONE- fei] of 
WAY ACTUATOR SENDS [f,iT 
ELECTRICAL PULSE, 
THEN OPENS CIRCUIT 


b— Circuit i Circvit —y 
Open 
Again 

period) (Overtrovel) 


SPECIFICATIONS 


UL rated at 10 amps/125v AC Movement Dif. 0.020” 
Operating Force 34, Ibs. 











"‘On'’ Period (inches of 


Model No. Overtravel actuator travel) 


ES4-KM1 3/8” 1/16” 
ES4-KM2 5/16” 1/8” 
ES4-KM3 1/4” 3/16” 
ES4-KM6 1/16” 3/8” 




















TRY ON YOUR CONTROL JOB — ORDER NOW 
Send Your Standard Purchase Order 
Specify Model Wanted—Discounts on Quantity Purchoses 














January, 1956 





ELECTRO-SNAP SWITCH 
& MFG. COMPANY 


4224 West Lake Street, Chicago 24, Iilinois 


f sec” Se 
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Inc. (formerly Honan-Crane), 
and Lebanon & Michiana 
Products Corporation, The 
merger of these companies permits 
the production of a complete line 
of filtration equipment. 


Cc. T. Erickson has become 
executive vice president of Still- 
man Rubber Co. He was pre- 












Cc. T. Erickson 
Stillman Rubber Co. 


HYDRAULIC CYLINDERS 


CUSTOM-DESIGNED 


by B.H.E.W. 








order . delivered on schedule 


designs of all types, sizes and any mounting style are available on } { 


Send specifications of your requirements for ANY kind of hydraulic, 


pneumatic and water cylinder 


Dependable performance in minimum mounting space is character- 
istic of B H E W hydraulic cylinders. Standard and special O.E.M. 


viously sales manager. Other of- 
ficers re-elected were: Harold W. 
Sears, president: Harry Frank- 
lin, vice president and general 
manager; George W. Van Cleve, 
vice president- sales: Harvey 
Morrison, vice president—pro- 
duction; Philip B. Keller, vice- 
president—engineering; and Jo- 
seph Carol, secretary-treasurer. 
It was also announced the Greene 
Rubber Co., Cambridge, Mass.. 
and Manufactured Rubber 
Products Co., Philadelphia, Pa., 
have become franchised Stillman 
distributors. Greene will cover the 
states of Massachusetts, Rhode 
Island. Vermont, Maine, New 
Hampshire and parts of Connecti- 
cut. and the other firm will cover 
Pennsylvania, Delaware, Maryland 


and Camden, N. J. 


Donald R. Spotz, who has 
been directly associated with the 





Meet Your 
Product-Design 
Requirements. 








BIHIE|W 


Lift trucks need the B H E W Pressure- 
Operated Hydraulic Flow Control Valve. 
It eliminates surge as load starts down. 
Load-weight controls rate of descent. 


Benton Harbor Engineering Works, Inc. 
St. Joseph, Michigan 
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design, manufacture, and sale of 
aircraft and industrial accessories, 
has been appointed general sales 
manager of the Pesco Products 
Division of Borg-Warner 
Corp. He will be responsible for 
the sale of hydraulic pumps, fuel 
pumps, electric motors and axial 
flow blowers. H. Charles Yaeger 
was named manager of manufac- 


turing. 


Snap-Tite, Inc., announced 
the appointment of George F. 
Hagger as director of engineer- 
ing. A graduate of the University 
of Minnesota, Hagger has been 
associated with Chance-Vought 
\ireraft and with Boeing Airplane 


Company. 





















George F. Hagger 
Snap-Tite, Inc. 


Acro Manufacturing Com- 
pany has named Douglas Mell- 
vaine to the newly created post 
of director of research and devel- 
opment. He was previously man- 
ager of research and development 
for Soreng Products. 


Parker Appliance Company 
has announced these new distrib- 
utors: Metal Goods Corp., Mem- 
phis, Tenn., for tube fittings and 
tube-working tools. Industrial 
Piping Supply Corp., Bessemer, 
Alabama, for re-usable fittings 
and hydraulic hose. Metal Goods 
Corp., Kansas City, Mo., re-us- 
able fittings and hydraulic hose. 
Louis H. Hein Co., Jersey City, 
New Jersey. for tube and hose fit 
tings and tube working tools. 
Specialties, Inc., Alexandria, 
Virginia, for synthetic rubber O- 
rings. 



















APPLIED HYDRAULICS 


Weston Hydraulics, Ltd., a/ 
subsidiary of Borg Warner Cor- 
poration, named Fred O. Host- 
erman, formerly chief sales engi- 
neer, to vice president in charge 
of sales, and Harvey F. Gerwig, 
formerly chief design engineer, to 
vice president in charge of engi- 


neering 


CONTROLLED TOLERANCES 


a ieee CONSISTENT HARDNESS 


Weston Hydraulics Ltd. 


A. J. Williamson, vice presi- 
dent, Tube Reducing Corp., an-| FF 
nounced the organization e the - THOROUGHLY INSPECTED 
sales department into three divi- 
sions: Specialty Tube Sales Di- 
vision. C. L. Megargle, assistant 
sales manager will also be man- 


tices cil wanes hee R/M FABRIC PISTON CUPS MEET 
ing Tube Sales Divisions and ALL 5 OF YOUR REQUIREMENTS 


. Lee was named manager of 
the Rockdrawn Tube Sales Di- 


3 The general outward appearance of R/M and they adhere strictly to industry stand- 
vision. 


Fabric Piston Cups—clear definition of ard sizes. To meet your requirements, 
contours, smooth surfaces, clean trim- R/M_ engineers will recommend the 
ming—is evidence in plenty of top-flight proper combination of asbestos or other 
precision molding practice. Accurate, strength member with rubber-like syn- 
carefully controlled, this assures dimen- thetic composition to best meet tempera- 
sional uniformity and therefore maxi- ture and pressure conditions. 
mum sealing effectiveness 
Cut an R/M Fabric Piston Cup apart os eneaneeae pa 
and you will see the purpose for R/M’s 
special impregnation method — deeper, R/M’'s line of molded hy- 
more thorough penetration of the com- draulic and pneumatic 
pound into the fabric. This keeps wicking packings includes: 
action from destroying the cup internally. VEE-FLEX PACKINGS 
It also builds up greater resistance to VEE-SQUARE PACKINGS 
ply delamination HOMOGENEOUS VEE-RINGS 
‘R/M Fabric Piston Cups are thor- FABRIC PISTON CUPS 
oughly inspected, hardness is consistent, For complete information, send for booklet 


A. L. Caney was appointed RAYBESTOS-MANHATTAN, INC. 


general sales manager of Tuthill 
Pump Company. Prior to join- PACKING DIVISION, PASSAIC, N.J. 


ing Tuthill, Caney was midwest 














distr ict representativ e for Dia- FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.: 
. : . Peterborough, Ontario, Canada 
mond Chain Company. 
. RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered 


Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings ¢ Brake Blocks « 


Continued on next page Clutch Facings « Laundry Pads and Covers « Bowling Balls 
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Marvel Engineering Com- 
pany have moved into their new 
modern plant at 7227 N. Hamlin 
Avenue. Chicago. Enlarged de- 
signing and engineering depart- 


ments are fully equipped and 











staffed to facilitate the company’s 
constant research for the improve- 
ment of filtration of hydraulic oils 
and other liquids. Design of the 
new construction will allow future 


expansion W hen necessary. 





Twin Dise Clutch Company 
has appointed R. A. Harmon as 
district sales supervisor. He will 
be responsible for coordinating 
geographical marketing and gen- 
eral supervision of the activities of 
Detroit, Los Angeles, Newark. 
Cleveland, New Orleans, Rockford 
and Racine bran h sales of fic es. 
W. F. 


vice president 


Shurts has been elected 
engineering. He 
has been with the company since 


1O40 






jay 
"pe 


2 


se XH i 
. 
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L. L. Shoffer 
J. N. Fauver Co., Inc. 


L. L. Shaffer has been pro 


moted to branch manager in 
charge of the Cincinnati ware 
house and office of the J. N. 
Fauver Company, Ine. This 
branch serves southern Ohio, Ken 


tucky and southeastern Indiana, 









A. J. Alleock, Jr., was appoint- 
ed chief staff engineer of Sterling 
Electric Motors, Inc. He was 
previously chief mechanical engi- 
neer and was instrumental in the 
development of many product im 


provements, 


At their recent annual sales 
meeting. attended by 41 represen- 
tatives from every part of the 
country, Petech Manufacturing 
Company announced the appoint- 
ment of new representatives in 
Minneapolis and Toledo. Ringer- 
ud Equipment, Minneapolis and 
Midwest Die Supply Company. 
loledo. Charles Petch, president. 
displayed architect's drawings of 
the new plant which will be com- 
pleted by the time of the next 
sales meeting. W. W. Hutcher- 
son, sales manager conducted the 
discussions on the merchandising 


plans fer the new year. 


Kewanee-Ross Corporation, 
aw holly ow ned subsidiary of 
American Radiator and Standard 
Sanitary Corporation, has been 
dissolved and two new American- 
Standard divisions formed to con- 
tinue Kewanee-Ross operations. 
The two new divisions are the 





Kewanee Boiler Division and 
the Ross Heat Exchanger Divi- 
sion, which will produce Ross 
heat exchangers, surface conden- 
sers and allied products. John C. 
Linsenmeyer was named presi 
dent of the Ross Heat Exchanger 
Division and Richard S. Reade 
executive vice president. 


R. A. Paulbach was named to 
the sales management staff of Re- 
sistoflex Corporation’s western 
division. Paulbach will headquar- 
ter at the company’s offices and 














R. A. Paulbach 
Resistoflex Corp. 


plant at Burbank, California. He 
was previously with Aeroquip 


( orp. 


West Coast activities of the 
Allen B. Du Mont Labora- 
tories, Inc., are now located at 
1i800 W. Oly mpi Boulevard, Los 
Angeles 64. California 





eres 
Coming 
“March 19-23 


The best and lotest in tools, machines, 
inspection equipment, avtomation 
devices, controls and accessories to 
cut costs and boost profits— many 
never before shown anywhere 
* For the small plant f 
* For the intermediate plant 
¢ For the big plant 


1956 ASTE 
INDUSTRIAL 
EXPOSITION 


INTERNATIONAL AMPHITHEATRE 


CHICAGO, ILL. 


AMERICAN SOCIETY OF Gi 
TOOL ENGINEERS \ 


10 Purite | 
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Don Gibbons was made divi- 
sion manager for Chicago and 
northern Illinois for The Aro 
Equipment Corporation. He 


Don Gibbons 
The Aro Equipment Corp. 


will headquarter in the company’s 
new branch office located at 4752 


West Washington Blvd.. Chicago 


Le Roi Division of the West- 
inghouse Air Brake Co., has 
opened its new headquarters for 
the southwestern sales region at 
5000—45th West Avenue. Tulsa. 
Oklahoma. Located on a five acre 
lot the building includes complete 
modification and assembling facil- 
ities, replacement parts store and 
an extensive warehouse. In addi- 
tion to servicing. the new plant 
will have the duties of engineer- 
ing. fabricating and assembling a 
complete line of booster compres- 


sors and air drilling compressors. 


Arthur C. Edwards 
Chiksan Compony 


lo provide technical assistance 
to customers in the field, Chiksan 
Company has promoted Arthur 
C. Edwards to field engineer. As- 
sociated with the firm since 1946, 
Edwards has over fifteen years 
engineering experience. 


Continued on next page 
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WONLY THREE PARTS 

WK MEETS J.1.c. STANDARDS 

\K GREATER FILTERING AREA 
\ SPECIAL TRAP-WEAVE MESH 


Me New 
CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL + EASY TO CLEAN + LONG LIFE + LOW COST 


SIZES AND SCREENS TO FIT YOUR NEEDS 
a 


(CAPITAL eneieerinc & MrG.corr 


5837 South Ashland Avenue Chicago 36, Illinois 











SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


Telephone 
ERIE 
2-3664 


AMERICAN HOLLOW BORING COMPANY 


1954 RASPBERRY STREET . ERIE, PA, 


SPECIALISTS HYDRAULIC 


CYLINDERS 
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Minnesota Rubber & Gas- 
ket Company’s St. Louis district 
office has moved to larger quar- 
8131 Manchester Blvd.., 


Missouri. 


ters at 


Brentwood. 


The following organizational 
changes have been made by Aero- 
quip Corporation: Kent R. 
Manning, formerly manufactur 





ing manager at Aeroquip, has been 
named general manager of the 
Jackson Division, George Lag- 
assa, former production control 
manager was named plant man- 
ager of Elbeeco, Inc., Dan Ruple 
has become production control 
manager of the Jackson Division; 
and Wayne G. English is the 
new treasurer succeeding H. L. 


Schrock. Jr. 


VICKERS INC._ 


PROVIDES EXCEPTIONAL 
OPPORTUNITIES FOR 


Hydraulic, Mechanical & Electronic Engineers 


HYDRAULICS INDUSTRY 

GROWTH POTENTIAL 

Indicative of the continuing rapid rate of growth 
of the hydraulics industry is Vickers need for 
the new 150,000 sq ft research, engineering 
and administrative building shown above. No 
manufacturing will be done here 


DESIGN ENGINEERS 

Experienced product designers and 
graduates with degrees in Mechanical 
nautical or Electrical Engineering 


recent 
Aero 


RESEARCH AND DEVELOPMENT 
ENGINEERS 

Experienced theoretical and laboratory engi 
neers (mechanical and electronic) and phys 
icists 


TECHNICAL SALES ENGINEERS 
Experienced Mechanical or Electrical Engineers 
who have sales ability and are willing to 
relocate after training. Excellent opportunities 
also for recent graduates to train for hydraulics 
sales 


PRINCIPAL FIELDS OF APPLICATION FOR VICKERS HYDRAULICS 


AIRBORNE 

Missile controls, jet engine controls, constant 
speed drives, servo-mechanisms. valves and 
complete aircraft hydraulic systems 


AUTOMOTIVE 

Power steering and other hydraulic systems 
and accessories for passenger cars and light 
trucks 


MOBILE EQUIPMENT 

Agriculture, construction, earth moving and 
materials handling hydraulic units and com- 
plete systems 


VICKERS. 


THE LEADING NAME IN 


HYDRAULIC SYSTEMS 











7378 


~~ ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 


222 


INDUSTRIAL MACHINERY 

Components and complete systems for automa 
tion, numerical control, machine tools, mining 
textile, lumber, etc 


FEDERAL AND MARINE 
Army ordnance, atomic energy, marine and 
naval vessel components and complete systems 


These are really exceptional opportunities to 
grow with a rapidly expanding company 
Mail resume of education, experience and 
personal qualifications to 


Selaried Personne! Dept. 
Section 1155 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
1400 OAKMAN BLVD. © DETROIT 32, MICH. 


1921 








a 





Promotion of Jesse A. MacIn- 
tire, Jr.. to manager, Wire Braid 
Hose for the Republic 
Rubber Division, Lee Rubber 
and Tire Corporation, has been 
was previously 


Sales 


announced. He 
Chicago district manager and will 
he succeeded in that position by 
Irving G. Wollier. Both men 
have wide experience in industrial 


rubber products. 





Jesse A. Macintire, Jr. 
Republic Rubber Division 


Bendix Aviation Corpora- 
tion has established a new market 
research and development depart- 
ment. According to Malcolm P. 
Ferguson, president, the organiza- 
tion of this department was neces- 
sitated by the increased activity in 
the development of new products. 
Crockett A. Harrison, a gradu- 
ate of M.I.T. and associated with 
the aviation field for 28 years, has 
been named to head this new de- 
partment. The 
neering staff includes more than 


company s engi- 


BOO0 persons. 


Superior Tube Company has 
assigned George Krauss. Jr. to the 
metallurgical laboratory of its 
technical division and Redney G. 
Utter has joined the mechanical 


development division. 


The Industrial Actuators 
and Controls Division of Na- 
tional Pneumatic Co.. Inc., ap- 
pointed Air Engineering Com- 
pany, 1105 Cathedral Street, Bal- 
timore. Md., as exclusive distribu- 
tor for the state. 


Harry Stott has been named 
as general sales manager for U.S. 
Gasket ¢ Belmont Packing. 
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THE MARKET PLACE 





SENIOR HYDRAULICS ENGINEER 
Opportunity immediately available 
in the aircraft landing gear depart- 
ment in company which is a pio- 
neer and leader in aircraft and au- 
tomotive components. Hydraulics 
activity: creative design, labora- 
tory testing, production and inspec- 
tion liason, performance analysis, 
and test data plotting. Engineer 
must have a minimum of five years 
of hydraulic experience, preferably 
in aircraft, to work with master 
cylinders, power valves, hydraulic 
servos and pressure reducers. 
Northern Indiana. Salary in line 
with applicable experience. Send 
resume. Address Box 1156 APPLIED 
HYDRAULICS, 


AVAILABLE: DESIGN AND 
PROJECT ENGINEER 
Capable of taking charge of re- 
search and development progrant 
f hydraulic components. Ten years 
xperience. Will submit complete 
resume upon request. Registered 
professional engineer State of 
Ohio. Box 1256 APPLIED HYDRAL 

LICS 


SALES ENGINEER—WEST COAST 


Expansion creates outstanding ter- 


ritories in Seattle, San Francisco 
and Los Angeles. We are the ex- 
‘lusive distributors for nationally 
known top air and hydraulic lines 
Large local inventories maintained. 
Our own top flight engineering de- 
partment and shops design and 
build special machinery. Appli- 
‘ants, not over 40, must have tech- 
nical and sales background in field 
f applied air and hydraulics for 
industry. Substantial salary plus 
commissions and expenses with 
well developed territory offered. 
Resumes will be handled in confi- 
lence. Local interviews arranged. 
Write C. J. Woodward, V. P., The 
Rucker Company, 4700 San Pablo 
Avenue, Oakland 8, Calif. 


SALES ENGINEERS WANTED 


Fluid power components distribu- 
tor seeking two top flight sales en- 
gineers. Must show outstanding hy 
dro-pneumatic sales record in 
North East coastal area. Sound op- 
portunity for really capable man. 
Write Box 1356, APPLIED HYDRAU- 


LICS. 
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AETCO offers unparalleled 
equipment, skilled engi- 
neers and round-the-clock 
schedules . . . to provide 
you with every conceivable 
kind of testing of your 
products, processes or com- 
ponents. 

AETCO maintains high avi- 
ation standards in its test- 
ing of material for all types 
of industry. AETCO ren- 
ders unbiased qualification 
reports, fully acceptable to 
governmental and other 
specifying agencies. 


Send for booklet. 


AIRCRAFT 
EQUIPMENT 
TESTING CO. 


1806-12 Fleet Street 
Baltimore 31, Maryland 
Phone: ORleans 5-8337 














MECHANICAL 
ENGINEERS 


What Should 
an 
ME Know 
About 
Atomics? 





Quite a bit these days, with so many 
companies getting into the field 
While many new firms are now 
starting to explore the field, Elec- 
tric Boat Division of General Dy- 
namics Corporation led the way 
with the building of the first nu- 
clear powered submarines, Nautilus 
and Sea Wolf. 


In addition to increasing its engi- 
neering force for work on new and 
greatly advanced nuclear subma- 
rines, Electric Boat is expanding 
Research and Development opera- 
tions to include the development 
of additional practical uses for nu- 
clear energy. 

Right now Electric Boat has inter- 
esting positions for Mechanical En- 
gineers with experience in vibra- 


tion and shock, machine design, 
stress analysis, hydraulics, rotating 
machinery, power plants or air- 
conditioning and piping. 


Study for bachelor’s or advanced 
degrees is encouraged at Electric 
Boat, with courses in mathematics, 
naval architecture, nuclear engi- 
neering and nuclear submarine sys- 
tems offered within the plant, and 
tuition paid by the company for 
study in these or other fields at lead- 
ing colleges and universities. 


Men interested in these openings 
should write complete details of 
background and experience includ- 
ing initial salary requirements. In- 
terviews will be arranged promptly 
for qualified applicants. Address 
Mr. Peter Carpenter. 


Electric Boat Division 
GENERAL DYNAMICS CORPORATION 


GROTON 


CONNECTICUT 


near New London on the Connecticut shore 
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CONSTANT PRESSURE 
DEPENDABLE 
QUIET 








For Oil 


Relief Pressures — Adjust- 
able 50 P.S.1. to 3000 P.S.1. 


e ¥," thru 1” Pipe Sizes 


Write today for complete engi- 
neering data and prices. 


Manufacturers of Hydraulic Valves and Devices 
Relief Valves + Check Valves +Re- 
strictor Valves *« Needle Valves «+ Pi- 
lot Check Valves * Special Valves 


luid 
on t ro | Ss H nc Pressure Compensated Flow Regula- 
, . 


tors 








1284 N. CENTER ST. © MENTOR, OHIO 





Ready 


for work 


STAFFA 
HYDRAULIC 
RAMS 


Pulling or pushing, lifting or pressing, clamping, bending or spreading, the 
hard-wearing Staffa rams give long and reliable service. Available in four 
standard ranges, high or low pressure solid, high pressure hollow, and tubby 
rams, they can take loads from 1 to 150 tons, and pressures up to 5,000 Ib per 
square inch. Higher pressure and larger stroke rams can be made to individual 
requirements. 

Hydraulic Rams from stock 5 & 10 ton capacity at 5,000 Ib. p.s.i. 12” 
stroke and trunnion mounted. 

For full details of the Staffa range of hydraulic rams, pumps and all other hydraulic 
equipment, write to:— 


CHAMBERLAIN INDUSTRIES LTD 


Stafla Works, Staffa Road, Leyton, London, E.10, U.K. Tel: LEYtonstone 3678 
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Oroer EXTRA COPIES 
of this Issue NOW 


while they are available 


FLUID 
POWER 
ENGINEERING 
INDEX 


. of over 250 publications (1931-55) 


Here's a valuable reference you and your 
associates will be using for a long time. 
This is the only published index which gives 
you a source of articles, books, reports and 
films dealing with the design, application 
and maintenance of hydraulic and pneu- 
matic equipment. 

If yours is the only copy in your office, here's 
your chance to get extra copies for present 
and future use. 


50c per copy 
In quantities of 25 or more—40c 


APPLIED HYDRAULICS MAGAZINE 


1240 ONTARIO STREET * CLEVELAND 13, OHIO 


MAIL cxeck. cAsH oR MONEY ORDER WITH THE ORDER PLEASE 


Please send copies, @ $.50 each, of the January 1956 Fluid Power 
Index issue of APPLIED HYDRAULICS for which | enclose in: 
] cash 

check 


] money order 
Name 
Company 
Address 


*In quantities of 25 or more—§$.40 per copy. 
Mail to: APPLIED HYDRAULICS, 1240 Ontario, Cleveland 13, Ohio. 
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In AUTOMATION (as in 


countless other ways) 


caac™ | HYDROMOTOR 


is ‘On the March’ 


You can perform all these 
operations smoothly, positively and 
efficiently with the Bonnot Hydromotor 


Completely sealed and self-contained, the Hydromotor 
is a simple, dependable, maintenance-free source of 
reciprocating rotary power, installable anywhere . . 
at any angle. 





Using any hydraulic medium, the Hydromotor de- 

velops instant, full torque in either direction through 

any arc up to 280° ... may be stopped at any point, 

reversed, speeded up or slowed down by simple controls. 

Standard models develop 150 to 300,000 inch pounds 

FIXTURE torque at 1,000 p.s.i. input. Two vane models, same 
POSITIONING size, afford double torque values through ares to 100° 

OR —all based on 1,000 p.s.i. oil supply. 


INDEXING Cleanest Actuator Available— 
emp Unsurpassed For Dirt Control. 

For complete application and 

engineering data, write for 

Hydromotor Bulletin 21, 

or outline your requirements. 


NAME OF NEAREST 
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MIXING OR AGITATION 
HIGH TORQUE RATCHET DRIVE (OSCILLATING ACTION) VALVE TURNING 
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POWER-A-PLENTY— Fiui4 power generated by three heavy-duty “Commer- NIMBLE FINGERS — practically in the 
cial" hydraulic pumps assembled in tandem on one common shaft furnish all the power lap of the operator is a “Commercial” direc- 
which this multi-functional Gradall needs to dig in tough materials. One of several tool tional control valve which he manipulates with 
attachments is even used to rip up pavements. From these multiple pumps three separate finger tip action. Each of five operating mani- 
hydraulic circuits supply the power to actuate the boom and to position, tilt and swing folds is the brain controling the in-line motion 
the tool with smooth precision control. No other kind of power transmission could of the cylinders actuating this back hoe attach- 
successfully furnish the power to keep such closely controlled down-pressure on the tool ment. Every action is precision controlled be- 
throughout its work cycle, These are some of the features inherent in these multi- cause of extremely sensitive throttling character- 
istics. There is no load drop as each operating 


purpose machines. 
manifold has its own built-in positive-hold check. 
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HIGH ALTITUDE—y.., powerful muscles raise the body CUTS A WIDE SWATH —1,;; “Hydro-Mower™ outboard 
of this "Hi-Gate" Dumpcrete to its discharge position. Here is a cutter bar attachment, powered by a smooth running constant speed 
typical installation of a “Commercial” heavy-duty oil hydraulic “Commercial” oil hydraulic motor eliminates mechanical direct linkage 
cylinder occupying less premium space and mounted in a hard- drives thus greatly reducing the number of wearing parts and damp- 
to-get-to location. Yet notice how near to vertical the body is ening out so much vibration. Less maintenance, reduced down time 
raised to insure clean discharge either fast or slow. and lower operating costs result. By simple adjustment of a pressure 
relief valve settings for heavy or light mowing can be made. Fluid 
power protects against breakage of knives or guard sections when 
fouled with heavy objects. 
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